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(I) 

MISCELLANIOUS PIECES. 
REMARKS 

O N 

Mr. Pascal's Thouohts. 

YOU have here the remarks which I made 
Tome time fince on Mr. Pafcal's thoughts. 
Let me dcfire you however not to compare me 
on this occaiion to Hezekiah, who was for hav- 
ing all the works of Soloman burnt. I have a 
profound refped for Mr. Pafcal's genius and elo- 
quence, but this refpe£l ferves to convince me 
that he himfclf would have corrected many of 
thofe thoughts which he occaflonally committed 
to paper, with an intention of examining them 
afterwards, and at the fame time that I combat 
his opinions, I admire his eenius. 

It appears to me that Mr. Pafcal's dedgn in 
general was to exhibit mankind in an ^ioMs 
light. He exa£b the uttermoft efforts of his pen, 
to make us all appear a wicked and wretched fet 
of beincs. He writes againft the human fpecies, 
in mucn the fame ftrain as he wrote againft the 
Jefuits. He afcribes to the eflence of our nature 
things that are peculiar to fome men only, and 
with all imaginable eloquence abufes the whole 
race of mankind* I (hall be fobold to defend 
m;^ fellow creatures againft the invectives or 
this fublime Mifanthropift. I will venture to 
affirm, that we are neither fo wretched nor fo 
wicked as he declares us to be. I am likewife 
fully perfuaded, that had he, in the book he pro- 
B 2 ^\»^ 
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poTed to ^Tite, carried into execution the plan 
laid down by him in hib thoughts, it would have 
been a work full of eloquent talfe reafonings and 
untruths, reduced in a wonderful manner. ,1 
even think that thegreat number of books, which 
have been written of late years to prove the 
truth of the Chriftian religion, fo far from edefy- 
irig the reader, will be found fo many ftumbling 
blocks. Do tbefe authors pretend to know more 
of this matter than Chrifl and his apoftles t 
This is like propping up an oak with reeds to pre- 
vent it from falling, tho' the latter mav venr 
6fely be rooted up without prejudicing tne oalc 
in anv manner. 

I have fclcAed fome of Pafcal's thoughts at 
difcretion, and annexed my remarks oranfwers to 
each of them. 

And here it cannot be too often repeated, that 
it is the height of abfurdity and nudice, to make 
a party aflUr of this examination. I acknowledge 
no party but that of truth : I am of opinion 
that it is an undoubted truth, that it is not the 
bufinels of Meuphyiict to prove the truth of 
the Chriftian religion, and that reafon is as 
much inferior tb faith, as the finite is to the in« 
finite. Here we are to confult only reafon, and 
chat is a thing of (o little confequence, that it is 
not worth the trouble of contending sdx>ut. 

I. Thought. 

<* Thegreatnefsandmifery.of nianaretbvifi* 
** ble, that true religion mw ncceflariljr have 
** taught us, that thfsie are inherently in mm, fo 
.'* mighty a principle ofgreatnefs, and at the fame 
*^ time iooEie mighty principle of mifciy, for true 
^ religion cannotbut be perfcfily acquainted with 

ii eut 
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'^ our nature, by which I mean, that it mud 
^ know the utmoft extent of its greatnefs and 
'^ mtfery, and the reafon of both : from true re«- 
*' ligion likewife we muft learn the reafon of 
^ thofeaftonifliingcontraireties which are found 
•• on that occafion." 

1. This way of reafoning fccms falfcand dan- 
gerous, for the fable of Prometheus and Pandora, 
the Androgyni ot Plato, and the tenets of the 
antien: Egyptians, and of Zoroiftcr, would ac- 
count as well for thofe apparent contrarieties : 
the Chriftlan religion would remain true, even 
tho' no perfon ihould draw thofc ingcnius conclu- 
(ions from it, which cjn fcrve only to fhew 
the brilliant imagination of thofe who favour 
them : to eftablifh the truth of a religion, it is 
jKcefify it Ihould be revealed,, without explain* 
iiig to us the reafon of thefe fuppofed contrarie- 
ties, and we are Ho more to expert Metaphyseal 
lights from it than Aftronomical ones. 

IL 

** Let us examine on this head, all the known 
^ religions in the world, and then we (hall fee 
«* if there is any other (incethat of Chriftianity 
«* capable of iadsfying us herein. Will it be 
^ taught by the jdiilofophers, who propofe to us 
^ as die only good, the good inherent in our- 
*< felves ? But is this true good ? Will this be 
^^ found a remedy to our evils ?'' 

2. The philofophers never taught a religion, 
and their philofophy was not the fubjed to be 
combatted. No philofbpher ever pretended to 
be infpired by the Almight}', for had he done 
this he would no longer have a^ed in the charac- 
ter of a philoibpher, but that of a prophet. The 

B 3 «^^o\k 



6 R £ M A R K S, &r. 

queftion is not to enquire, whether Jefus Chrift 
ought to be preferred to Ariitotlc, but to prove 
that the religion of the former is the true one» 
and that thofe of Mahomet, 2^roaIler, Confiifiusi 
Hermes, and every other are falfe. It is not true 
that the philofophers have propofed to us as the 
only good, the good inherent within us. Read 
Plato, Marcus, Aure!ius, and Epifietus, you will 
find tkey endeavour to infpire us with a defire of 
meriting are-union with the divine Eflence, from 
whence we originally fprung. " 

Ilf. 
. ** And yet without this my ftcry, which is of all 
*^ others the moft incomprenenuble, we are in- 
*^ con)prehenfible toourfelves. The knot of our 
<^ condition ha? all its turns, and plies in the 
«c abyfs of original fms } infomuch that man is 
*^ incompreheniible without this myftery^ than 
^^ this myftery is incomprehenCble to man.** 

3. What an unaccountable wa^ of reaibning 
this ! man is incomprehenfible without this in- 
compfehenfible myftery ? Certainly it is enough 
•to be wholly ignorant of our origin, without go- 
ing about to explain it by a thing we know noth- 
ing of : wc arc wholly in the dark, as to the 
.manner in which man comes into the world, how 
he grows, how he performs the various func- 
•tioiisof life, and how his members are made to 
a<^t fubl'crvient to his will. How Ihouki I be 
looked upon if I went about to explain thefe ob- 
fcurjties by an unintelligible fj'ftem ? Would it 
not be better to confcls i know nothing of the 
matter f A royflery never was the explanation of 
■any thing, it is Ibmeihing divine and wholly in* 
explicable in itfelf. 

What 
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What anfwer would Mr.Pafcal Have made to 
any who fhould have ipoke to him in this man- 
ner ? I know that the myftery of original fin is 
die objefi of faith, not of reafon. I very well con- 
ceive without a rayflery what man is ; I perceive 
that he comes into the world like other animals ; 
that women of thfe moft delicatecohftitu tions have 
die hardeft labours ; thait#omen and the femsdes* 
among brutes fometinies-lofe their lives in bring*' 
in^ forth ; that fometimes the organs of young 
children are fo unhappily form'd, that they re- 
main deprived of one or more of their fenfes, void 
of the er^oyment of the rational faculties; that 
thofe whdib paffions ^re moft lively are found to 
have the leaftconftruded Organs; diat the prin- 
ciple of felf love is equally predominant in all men,' 
and that they ftand fii no lefs need of them than 
of the free foifes ; that God infpired us with this 
principle of fclf love for the prefervationof our 
being, and gave his religion to govern this felf love; 
that our ideas arejuftor rnconfiftent, clear or 
'dark, according to the ftrengiih o't weakAefs of 
bur'organs, or m pro{tolrt'ion^to bur prejudices ; 
Uatwe depend entirel^ori theairdiat furroundi 
us and die food we eat \ and that there is nothing 
inconfiftent nor contnidi6lory in all- this. : • " 

Man is not fuch a riddle as you may figure him 
!to yourfelf to bey merely to mive the -pleafure of 
Yolvine It. Man appeals to hold- his due plac^'fH 
thefcaic of beings,'* fiiperior to brtites, whoth he 
'refembles with rcgaf d to the brgahs," but nnfetioi: 
to other beings, to whom heVery poffibly may 
bear a refemblance with r^fpeft to thought. 
Man is like every thing elfe we fee round us, a 
compofition in wnichgopd and evil, pleafures and 
pains^ arie" found. H^ has^paffionir to tiecitt him 
B-4.- --• *• -—to 
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SL&ion^ and reafon to diicA thofe aflions. If. 
man was perfed he would be God j and thofe 
contrarieties which you call contradiAions, are lb 
many neceflary ingredients to the compofition of 
man, who is like every thing elfe in nature, juft 
what he ought to be. Thus might reafon argue, 
it is therefore not reafon that teaches man the face 
of human nature, and it is to faith only W€ 
ought to have recourfe. 

IV. 
*< Let us follow our own impulfes, turn our eyes 
<<,inws^rd, and fee whether we do not therein 
*J fnd the living chara£lenfticks of thofe two na- 
*/.tures. 

** It is impoilible for ib great a number of con- 
f * tradi<Sions to be found united in one and the 
«^ famefubjed. 

^ *^ The duplicity in man is fo evident, that (bme 
** have thence been reduced to think that wc are 
V informed with two fouls, imagining it impof- 
f^'Jible for one fingle fubjeA to exnibit'fuch 
>< ftrang^ and fudden varieties^ and to 
;^^ change in an inflant from the higheft degree 
'* of praumptiofi to the moft abjcA ftate of de* 
** pendency." 

^. This tooukht, aa well as fome others, is takea 
Mttirely from Montague, and is to be found 
in the chapter of the inconftancy of human ac- 
tions. But the wife Montague argues like a man 
wha has fome doubt. This diverfiiy in our 
wills is not fo many contradiAions in nature, 
and man is not a fingle fubjeA* He conftfts of 
an inumerable mulutude of organs. If only 
one of thek be ever fo little out of order, it muft 
.lieceflarily change all the impreflions made on 

the 
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the btain, and the animal muft be infumied 
with new thoughts, and a new wiU. 'Tis verjr 
certain that we are fometimes dge£led with for- 
row, and at others elated with pride, and this 
muft neceflarily be the cafe when we are in op- 
pofite fituations. An animal who is fied and 
fondled by his mafter, and another who is put to 
a lingering death,Tor anatomical purpofes'feel very 
diflferent lenfarions. 'Tis the fame with regard to 
us, and that difFerence which is found in man is 
0> hr from being contradi^ory, that it would be 
contradidlory were it not to be found. Thofe 
madmen who aflerted we had two fouls, might 
with equal reafon have given us thirty or forty ; 
for that man whofe fpirits are ilrongiy agitated, 
has fometimes thirty or forty ideas of the fame 
thing, and muft neceilarily have fuch ideas ac- 
cording to the diflferent faces under which that 
objeS appears to him. This pretended duplicity 
in man is an idea equally abfurd and metaphyfi- 
cal. And it might with as muchjuftice oe af- 
ferted, that the dog who fawns and bites is 
double I that the mirrour which reprefcnt difie- 
-lent obje^ is double ; and that the tree which at 
one time is tufted with leaves, and at another pre- 
fents only naked branches to the view, is alio 
double. I own indeed that man is incomprehen* 
fible, but the whole of nature is fo likewire ; and 
we do not find a greater number of contradic- 
tions in man, then in the reft of the creation. 

V. 

•* The not laying a wager that God cxifls, is 
" laying that he does not e.\ift : which fide will 
** you take ? Let us weigh the Icfs und gain, in 
" believing that God exilh. If you win you win 

as M 
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«^ all ; ifyou lofe you lofe nothing : ky'theit* 
«* fdre without the lead hcfitation that he miffs. 
** Y^s, I muft lay ; but I poflibly haauird too great 
** a ftake. I^et us fee, fince there is an equal 
«• chance whether you winorlofe, if you were 
** ro ftake one life againft two^ you furely might 
** venture the wager." 

5. It is a very falfe aflertion, that Che not laying 
a w ager that God exifts, is laying that he docs 
'rot exift : for certainly that man whofe mind 
is in a ftate of doubt, and is defirous of being in- 
formed, aflurcdiy does not lay on either fide j 
moreover this article is really indecent and child- 
iih : the idea of naming, of lofmg and winninff^ 
is quite unfuitabTe to the dignity of the fubjen : 
farther, the intereft I have to believe a thing b no 
proof that fuch a thing exifts. If youfliould 
promife me the empire of the world, provided I 
would tielieve you was in the right, I fliouid un- 
doubtedly, upon that offer being made, very rea- 
dily agree that you might be m the right, but 
J cannot believe this till you have proved it to 
me. The firft ftep you fhould take (might one 
' fay to Mr. Pafcal) would be to convince my rea- 
fon ; Vis doubtlefs my intereft to believe that 
there is a God, but if, according to the fyftem, 
(rod came but for fo very few, if the number of 
the elcdt is fo alarmingly fmall ; and if I am un- 
able, from my own impulfe, to do any thing, be fo 
good as to tell me what intereft I can have in be- 
lieving you ? Is it not vifibly my intereft to believe 
the dircA contrary ? With what face can you talk 
to me of infinite blifs, to which fcarce one man 
among a niillion has the leaft claim ? Would 
you really convince me you muft t.'ikea different 
lourfir, ajid not at one time talk to me of gaming, 

ftaking 
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iaking heads or tails ; and at another terri^ 
me hf Icattering thorns up and down the patn 
which I ought and am determined to walk, in ^ 
yoBT tealbning (erves diiljr to mstke men atheifls, 
did iiot allnature proclaim the eziftence ofa God* 
in a manner as fbrciaUe as thofe fubtilties'ace 
weak. 

VI. 

*< When I refleft on theblindnefs and mifery of 

" man, and'theaftonilhing contrarieties which 

'^ diicover themfelves in his nature \ and when I 

'*' behold the whole univerfe dumb, and man left 

'^* to'himlelf defticute of lij;hts, and wandering as 

*'^ it werelA the work of the univerfe, without 

'** knbwing who placed him there, what he is 

' ^ fent to do, or what will become of him after 

^* death, I ftart with horror, like a man, who 

'< having been carried in his flcep into a frightful 

'^ deferti/Iand, awakes and knows not were he is, 

^^ nor how he can get out of this ftrange place, 

' *' to which he has been tranfported : on confi* 

*' deringall this, I wonder that mankind are not 

•* fciz'd with defpair every time they reflect on the 

•• wretchednefs of their condition." 

6. Whilft I was perufing this reflexion I read 
a letter from a ftiend, who lives in a far diftant 
country, who writes me thus : * 

^' I am at this time exactiy the fame as when 
you left me, neither gayer nor more dcjeded ; 
neither richer nor poorer ; I enjoy a perfeft ftate 
of health, and am bleft with every thing that 

can 

• He has fincebeen ambaTTador, "and is now iriifed to a 
very high rank in life. Ihavchiso.iginal letter, which was 
wntteo in i/iS> ItiUby me. 
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can make life agreeable ; undifturbed by love, bjr 
avarice, by ambition, or envy ; and 1 think k> 
long as thcfc things laft, I may continue to pro-' 
nounce myfclf a very happy nun." 

Many men are as happy as the writer of this 
letter. 'Tis with man as with the brute creature. 
One dog (lull eatand lie with his miftrefs, ainother 
(hall be dcftin'd to turn the fpit and is equally 
happy, a third runs mad and is knock'd on the 
head. For my part, when I take a view of Lon* 
don or Paris, I fee no caufe for the violent de« 
fpair mentioned bv Mr Pafcal. I fee a city which 
bears not the Icaft refemblance to a defert iflandt 
but on the contrary, a populous rich and well go- 
verned place, where mankind arc as happy as it 
is conhftcnt with their nature to be. What 
man in his fcnfcs would fink in dcfpair becaufe 
he docs not know the nature of hisown thoughtiy 
that he is acquainted with only a few of the 
qualities of matter, or bccaufc that God has not 
revealed to him nil his fccrets f He might as 
juftly dcfjxind becaufe he has not four feet and a 
pair of wings : why fliould s^ny one go about to 
make us rcflcdl on our being with horror ? Our 
cxiftcnce is not fo wretched as fome perfons 
would make us believe it to be. To conHder the 
univcrfc us a dreary dungeon, and all mankind as 
fom.'mycoiidrmna wretches carrying to execu- 
tion, is till' idea of a nud euthfiail : to (iippofe the 
will Id to lie a fcciic ofdi-Ii^ht, wherein nothing 
but )ilcjiriirc:> arc ti» hcfoiiiul, is the dream ofa Sy- 
barite : but to cducludc that the world, mankind, 
•ind the hinfc: c nation, are iiirt what lh*v oujiht 
to br, i&, inmy Dj'inion, thinking like a wile man. 

VH. 
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vn. 

<< The Jews imagine that God will not forever 
<< leave other nations involved in this darknefs; 
.*< that a deliverer for all mankind will come; that 
^* they are fent into the world to proclaim him ; 
" that they were created purpofcJy tobcthe hc- 
«* raid of that mighty event, and to call upon 

all nations to unite with them in expednig 
** fiidi a deliverer." 

7. TTic Jews have always been in expe£btion 
of a deliverer, but then he is a deliverer with re« 
gard to them, and not for us ; they expected 
Meffiah, who is to bring the Chriftians in fub* 
je^ion to the Jews j whereas we expeft aMeffiah^ 
who b one day to unite the Jews with the Chrif-* 
ticns. Their notions on this head are dire£Uy 
oppofiteto thofe entertained by us. 

vm. 

<« The law by which this people is governed, is 
*« in all refpeils the moft antient and moft pcr- 
<* feSk in the world, and the only one which has 
** ever been obfervedin a fociety or ftatc v.Mth- 
•* out interruption. This Philo Judaeus (hews 
•* in feveral places, as does Jofephus admirably 
*« well in his writings againft Appian, wherein 
** he proves its antiquites to be fo very remote, 
•* that even the word law was not known in the 
'* moft antient governments till above a thou- 
*' fand years afterwards ; fo that Homer, who 
«* mentions fo many nations, has never oncemen- 
*• tioned the word. We may eafily judge of the 
«' perfeftion of this law from the bare perufal of 
•^ it ; it appearing that all things are there at- 
<* tended to withfuch a depth of wifdom, ec^uity^ 
«* and judgment, that the moil ;xiiU^A\. Vix^Ot 
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^^ and Roman lawgiven, having fome know- 
V ledge ofthefyfieih in queftion,Dorrowcd their 
*< principle laws from it, as apj>ear8 from' the 
*< laws of the 12 tables, and from the other evi- 
*' dcnces exhibited by Jofephus on thato^cafion." 
8» Nothing can be more falfc than to afleit, 
that the JewiSi law is the moft antientj fince tne 
Jews, before the time of Mofcs, their lawgiver, 
lived in Egypt, a country the moft renbwivd of 
any in the univerfe for its laws; whichwerieibwife, 
that kinss were faid to be judged by them after 
death, it is nolefs falfe, that the word law was 
not known till after Hbmcr*s time, fince thlsjx>et 
cxprefly mentions the laws of Minos in his C5dy« 
fey; and moreover the word law is found in He- 
fiod ; but admitting this word not to have been 
fpecified in either of thcfc authors, that would be 
nothing to the purpofe. There were antient 
kingdoms, there werekings andjudges, and con- 
fequently there were laws. Thofe of the Chinefe 
are far prior, in point of antiquity, to thofe of 
Mofes. 

It is equally untrue, that the Greeks and Ro« 
mans formed fome laws from the Jews. This 
could not be in the infancy of the Koman com- 
monwealth, it not being pofllblcfor them to be 
then acquainted with the Jews, nor could it be 
during its florifliing ilatc \ for at that time they 
held thcfc Barbarians in the utmoil contempt, as 
was well known to the whole world. Obfcrve 
how Cicero treats them in fpcaking of the tak- 
ing of Jcrufalem by Pompcy. Philo himfcif ac- 
knowledges, that before tiie trandation of the 
Septua;;int their writings were wholly uuknown 
to other nations. 

IX. 
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. IX. 

^ The fi Dcerity ofthde people is admirable 
^ rhey preferve viith the utmoft care and afiec 
** tion, the book wherein Mofes tells themtha 
^ they have always behaved ungratefully towards 
** God, and that he knows they will be ftiil 
*^ more ungratefal after his death ; but that he 
** appeals to heaven and earth whether he had 
■ <c not reproached them fufficiently for it. Finally^ 
•^ tkct God, incen&d at their tranfgreffions, wiU 
** difperfe and fcatter them among all nations, 
** That as they had provoked him to jealoufy by 
*' favinfi; Gods that are noGods, he alfo will pro- 
*^ v«lDe &m by calling a people who were not 
" his people. Neverthelefs the Jews preferve, it 
' *^ the hazard of their lives, this book, which re- 
^^ AcSts fo much diihonour on them in eveiy 
** refped ; an inftance of iincerity that is not to 
'^ be parallel'd nor can its root be in nature/* 

9. Inftances of this iincerity are to be met 
with everywhere, and it has its root wholly in 
nature. The pride of every Jewifh individual 
prompts him to believe that he does not owe his 
deftru£lion to his deteftable politicks, his igno« 
ranee of the polite arts, and his unciviliz'd difpo- 
lition, but that it is the wrath of God that pu- 
niflies him. He feels a pleafure in the reflexion, 
that no Icfi then morality were neceflary beifoie 
he could be humbled, and that his nation, tho' 
punifhed by the Almighty, is fHil his darling 
people. 

Should a preacher go up into the pulpit, and 
addrefs his French congregation in the following 
manner : ** You are a parcel of cowardly igno- 
rant fellows, and were beat at Hocbflet and Ra- 
niUies, merely becaufe you did not know how 
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o make a proper defence." The preacher^ I faj^ 
would get his brains beat out. But if, inftead 
of fe ill Mvifed an harangue, he was toibeak thus : 
** You are Catholicks, and as fuch beloved bj 
heaven. The enormity of vour fins had drawn 
down upon you the wrath or God, who therefore 

fave you up to the hereticks at the battles of 
lochftet and Ramillies ; but when you turned 
again to the Lord heblefled your courage atDe- 
maen/' Such a fpeech would win him the affec- 
tions of his auditors. 

X. : 

<* If there is a God, he only is to be lovcd^and 
•• not the creatures." 

10. It is the duty of man to love, and that 
with the utmoft tcndernefs, the creatures : it Is 
incumbent on him to love his country, his wife, 
and his children, and this love is fo inherent th^t 
the Almighty forces a man in fpite of himfelf to 
love them. To argue upon contrary principles, 
would anfwer no other purpofc than to make 
men brutal and inhuman : a clear evidence of the 
truths of this aflertion wc have in Mr. Pafcal 
himfelf, who, by making a bad ufe of this princi- 
. pie, treated his fifter with great harflmefs, and 
rejcAed her tender oAcrs of fervice, leaft he 
fliQuld appear (o love a creature : this ancedote is 
found in the hiilory of his life. If fuch was the 
ufe to be made of this principle, what would be- 
come of human focietyr 

XL 

** We arc born unjuft, every man thinking only 
**' ho.v to gratify Inmtclf, a circumflancj which 
*^ dailies wiih order in gcnciid. Man ibould di- 

rea 
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^ Tc£k his views to the general good, and felf af- 
** feAion is the fame of all the diforders which" 
*^ arife in war, polity, and oeconomy, &c." 

1 1. This is agreeable to order in general. It 
would be as impoffible for a ibciebr to be found- 
ed and fupport itfelf without felf-Jove, as for a 
perfon to attempt to get children without the 
defire of coition, or to nourilh his body with 
food when he has no appetite. It is the love 
of ourfelves that aids the love of others; it is by 
our mutual wants that we become ufeful to the 
reft of mankind. This is the foundation of all 
commerce, the bond which unites men eternally 
to each other, and without it not a fingle art 
would have been wanted, nor a fociety even of 
ten perfofls founded. This felf-love, with whicl^ 
nature has infpired every animal, makes him pay 
a regard to that of others. The law dire^ this 
principal, and religion refines it. God mighty 
indeed, if he had Siou&ht proper, have formed 
creatures whofe only ohje£k fliould be the goo4 
of odiers. Had this been the cafe, merchants 
would have traded to the Indies merely from a 
charitable dcfire of fupplying the wants of others, 
and the mafon would have fawed ftone with no 
other view but to ferve his neighbour. But 
Crod has feen fit to order things atter a different 
manner : therefore let us not accufe the inftindk 
which he.has given us, but apply it to the fcve- 
ral ufes which he ha^ dire&ed. 

12. The hidden fenfe of the prophecy could 
not lead men into error, and none but a people 
fo entirely carnal minded could have mifiaken 
the fenfeofthem. 

For 
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For where an abundance of blcflinp;t wer^ 
promifedy what bcfides their own lufts could, 
have determined them to apply thcfc to the goodi 
things of this world, inftead of thofc more du* 
rable ones hereafter i 

Would it have been poflible for the moft fa- 

Scious people in the world to have underftood 
em otherwiTe ? They were flaves to the Ro-{ 
mans ; they expeAed a redeemer, by whofe help 
they were tp become victorious, and who wof 
to make Jerufalem formidable throughout tho 
world. How was it poflible for them, with the 
eve of reafon only, to fee that conqueror and 
tnat monarch in Chrift, whom they beheld with 
their bodily eyes poor and crucified/ How could 
they undcrftand bv the name of their chief city^ 
a heavenly Jerufaiem, fincc the immortality of 
the foul is not once mentioned in the decalogue f 
How could a people, who adhered fo fcrupuloufly 
to their law, difcover, without the help of fiiper* 
natural light, in the prophecies which iwere iioc 
their law, a God concealed beneath the form of 
a circumcifed Jew, whofe new iteltgioivdeftrayed 
and fet in the moft defpicable light circunicilioii 
and the fabbath, the facrcd foundations on which 
the Jewifli law is built i Had Mr. Pafcal him^ 
felf been born a Jew, he would, he muft have 
fallen into the fame errors. Once a^in kt mt 
repeat it : It is our duty to worfhip God, with* 
out attempting fo pierce through the veil whick 
hide hib myftcrics from us. - 

XIII. 

** The time of Chrift*s firft coming is foretold, 
^ but that of his fccond coming is not, and for 

tkis 
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f< this rmfon, becaufe the firft was to be prhrate. 
*' but the fecond was ordained to be fo open and 
*< confpicuous, that ieven his enemies might be 
*' compelled to acknowlege him. 

13. The time of Chrift's fecond comine was 
foretold more clearly than even the firft. I fup- 
po(e Mr. Pafcal forgot that Chrift, in the twenty* 
£rft chapter of St. Luke's Gofpel, declares him- 
felfthua: 

*' And when ye fhall fee Jerufalem encom- 
pailed with armies, then know that the defola- 
tion thereof is nigh.— -And there fhall be figns 
in the fun, and in the moon, and in the ftars ; 
and upon the earth diftrels of nations, with pcr^ 
plexity, the feas and the 'waves roaring. For 
the powers of heaven will be ihaken. — ^And 
then they fhall fee the fon of man coming in a 
cloud, with power and great glory." 

What clearer prophecy^can we have with re- 
gard to Chrift's fecond coming ? ' But if this be 
an event that is yet to come, it would argue 
great prefumption in us to enquire of Providence 
concerning it. 

XIV. 

** Th« Mefliah, in opinion of the carnal Jews, 
f* is to be a powerful temporal prince, whereas 
<f the carnal Chriftians think he is come to re- 
'^ leafe us from our love to Godj and to give us 
*^ facraments which, without our concurrence, 
^* fhall opgrate all- powerfully upon us j but nei- 
*^ ther of thefe is the Chriftian or Jewifh re- 
** ligion.'' 

14. This article'is rather a fatyrical fling than 
H ChrifUan refle<SUon. It is plain, that the Je- 
iiuts are levelled at here : but what Jefuit was 
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ever known to alTert, that Chrift came into the 
world to rclcafe from our love to Godf The 
controveriy concerning the love of God is a 
mere conteft about words, like moft of thefe 
fcuribifical quarrels, whence fuch ftrong animo- 
fities, fuch fatal calamities have fprung. There 
h alfo another dcfedt in this article \ I mean, the 
author's fuppoilng, that the cxpe£bition of a 
Meffiah was conhdercd by the Jews as an article 
of their religion; whereas it was only a confo- 
latory refleiEfion, in which they indulge them* 
felvcs. The Jews hoped for a deliverer to come^ 
but then they were not obliged to believe this 
as an article of faith. There whole religion was 
comprifed in the book of the law, and the pro* 
phets were never confidered by them as Uw-i 
giversit 

XV. 

*< To examine the prophets with eflfcA we 
** muft underfland them : for if we believe they 
*^ have but one meaning, it is certain the iAt\» 
^^ fiah is not yet come ; but if thev have two 
'* meanings, he certainly came in Chrift Jefus.'* 

15. The Chriftian rcarion, which b founded 
on truth itfclf, does not ftand in need of doubt* 
ful proof or evidences \ \>\xt if any circumftance 
is capable of fliakinz the foundation of that 
holy, that rational rengion, it is this opinion of 
Mr. Pafcal. He ailerts, that every part of the 
Icripturc bears a double meaning ; but a perfon 
who (hould be fo unhappy to be an unbeliever^ 
might argue this with him. A perfon who de- 
livers himfelf in terms that bear a double inter- 
pretation, muft have an intention to impofe upoa 
uj^ and fuch double dealing is punifluble by flbm 
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bws. How, therefore, can jou, without Uulh« 
ing> admit ihofe very things in God, for whicb 
mankind are adjudged infamous, and are punilh* 
ed. Nay, in now contemptible a light do you 
confider, with what indignation do you treat th^ 
oracles of the Heathens, merely on account of 
their being always fufceptible of a double inter* 

(iretation F If a prophecv is accomplifbcd in its 
iteral fenfe, will you take upon you to afTert 
that fuch prophecy is falfe, b^ufe it is verified 
only as to the letter, and will not anfwer in the 
mvflical fenk that may be affixed to it ? Cer« 
tauily you could not, without being guilty of 
great abfurdity. How then can a prophecy, 
which never has heen really accomplilhed, be- 
come true in a myftical fenfe ? Or will you lay, 
that you cannot make it fidfe if it is true, but 
that if it is falfe you can make it true i This 
is certainly very senigmattcal, and after all we 
ihall find it heft toabide by £uth in thefe matters^ 
as die fureft way of ending the diipute. 

XVI. 

^ Tlie infinite diffauice between the body and 
<< fpirit, points out die infinitely mote infinite 
*^ difbuice between fpirit and love, this latter b#- 
^ ing fuperhatural.^ 

l6. We may reafbnably fui^fe Mr. Pafcal 
would never have introduced fuch confufed fhifF 
into his work, had he taken the pains or leifurc 
neceflary to compofe it. 

XVII. 
<< Such particulars as are moflapparendy weak, 
^ are found to have great Rreagth by thofe who 
^^. confider Aiiogs in' a proper light : for' in- 
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*< ftancc, the two eenealodes given us by Si, 
'^ Matthew and St. Luke. It is evident this wis 
** not done by confederacy." 

17. The editors of Pafcal's thoughts ought 
undoubtedly to have fupprefTed this refleftion, 
the bare explanation of which will perhaps be 
-of prqudice to religion. Of what ufe can it be 
to declare thofe genealogies, which are funds* 
mental points ot the Chriftian religbn, dafli 
widi eadi other, unlefs a method be at the fame 
time pointed out to reconcile them I An anti- 
dote Ihould have been adminiftred at the famt 
time with the poifon. What fhould we think 
of a lawyer who was to fay. My client contra^ 
dids himfelf, but thefe apparent weaknefles will 
be found of great ftrength bv thofe who confi- 
der things in their proper Hgnt ? Or what opi* 
nion (hould we entertain of two witnefles, 
whole depofitions contradi£l each other ? Should 
we not be apt to fay. You do not agree in your 
evidence, but certunly one of yjovi is miftaken ?* 

xviir. 

** Let no one, tiierefore, reproach us with want 
^' of light, flnce vremakeprofeffionof it; but 
*^ let them acknowledge the truth of religion, 
** even in the obfcurity of it, and in thut indif- 
*^ ference which we ibew with regard to gaining 
•« light into it." 

18. What odd charafleriflics of truth axe 
here brought us by Mr. Pafcal? What then 
are the charaAeriftics of falfehood ? Can it be 
enough for a man, defirous of being believed, to 
-fay, 1 am dbfcure, I am unintelligible? It 
weuld Ihcw much mofc judgment to offer onir 

. the 
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die light of faith to the eye, in the room of 
fuch vbttruk ftrokes of erudiuon* 

XIX. 

^' If there was but one religion, God would 
" be too manifeft."' 

19. How ! do you fav, that if there wsu but 
one religion, God woula be too manifeft? 'Vou 
fiifcl;^ forget that you tell us in every page, that 
the time will come, when there win be l>ut one 
religion. According to your reafoning, God 
wilTtbcn be too manifcft. 

XX. 

<* lafSrm, that the Jewilh religion did nit 
** confift in any of thefe things, but only in tKe 
<« law of God, and that God rejeded and con- 
** demned all other things.'' 

%o. What ! did God rtjeA and condemn all 
thofe things, the performance of which he 
himfelf had fo ftri£Uy and particularly en- 
joined the Jews? Would it not be rather 
more juft to aflert, that the law of Mofes confift- 
cd in love, and was life? The reducing aJl 
ihings to tbt law ofGoi^ trgues not fo much a 
love for God, as the hatred which vttxy Janfanift 
beirs to his MoHnift neighbour. 

3CXL 
<5 The moft imporunt z&. in life is the choice 
<^ of^ a trade, and yet chance gcnerallv deter- 
^^ ihines on this occ^ion. Cuftom males fol- 
<^ diers, bricUaycrs, tnd the like.** 

li« How fiiould foldiers, bricklayers, and me- 
chanics in general be governed, but by the thinei 
' ivt ctdl eba^ or cUmm? Itis only in the atts 



.94 R £ M A R K S, &^. 

of genius, that we find a felf-impulle, but as t* 
thofe trades or profeffions which all men aie 
capable of exerciiing, it is not only juft but na- 
tural, that cuftom fliould determine on thofe 
occaiions* 

XXIL 
<^ Let everv man examine his own thoughts^ 

. <* and he will find that they are always bafioi 
<< on things paft, and on thofe to come. Wc 
•« fcarce ever refleft on the prefent; and jf we 
** ever do refleft on it, it is only wither view to 
•* borrow light therefrom, in order for our dM^ 
•* poial of futurity. . The prefent is never our 

: ^* aim ; paft and prefent are our means, futurity 

. ** oiJy is our oljedl." 

22. It is falfe to fay, that we do not think of 
the prefent, we think of it while we are engaged 
in the ftudy of nature, and while we are per« 
forming all the fun&ions of life; we alio think 
neatly of the future. Let us dierefbre thank 
die author of nature for informing us with t^t 
inftin£l which is for ever dire£tingUs to futiiri^. 
. The moft valuable treafure pofl^fed by man, i«. 
that hope which foftens our cares, and whk^, 
while we are enjoying pnrfent bfeffings, paints, 
future ones in the ima^inadon. Were mankiixl 
fo unhappy as to emjploy their minds only on die 
time prefent, no perlon would fow, build, plant, 
or make the leaft proviiioa in any refpe£t,> but 
would be in want of all things in the mi^il of 
this fidfe emoyment. . How could fo fublime a 
genius as Mr. Pafi:al iafift on die truth of b 
hlfc a propofidon I Nature has fo fettled things, 
that every man is to enjoy the prefent hy fup- 
porting hio^elf Hjridi food, by getting children, 

fcy 
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b^ Iiflening to agreeable founds, by emj^Ioying 
his faculty, of feeing and feeling ; and,.*that at 
the inftant of his quelling thefe feveij} condi- 
tions, and even in the midfl: of them, h^^refleds 
on the morrow, without which he woutd die for 
want to-day. '^ 

xxin. 

** But on examining this matter more atten* 
*' tively, I found, that the total difregard which* 
** men fliew to the procuring themfelves repdfc 
*' and tranquility, and to the living inwardly, 
*' fprings from a caufe which is but too real ; t 
*' mean from the natural infelicity of our weak, 
** our mortal condition, which is fo very wretch- 
" ed, that nothing is able to comfort us at the 
" time that we are not prevented by any thing- 
*^ from receding on it, and that we behold no- 
*• riling but ourfelves. 

23. Theexpreffion, we behold nisihing but eur-' 
felves^ conveys nothing intelligible to the mind^ 
What would a man be, who mould remain in 
a ftate of inaftivity, and be fuppofed to contem- 
plate himfelf ? I affirm fuch a perfon would not 
only be an idiot, a ufelefs member of focietj^^- 
but I will alfo as boldly affirm, that no fuch man 
can ever exift ; for, what can he have to con- 
template ? His body, his feet, his hands, his* 
five fenfes ? He either muft be an idiot, or hr 
would make a proper ufe of thefe. Would* 
riiere ftill remain his faculty of thinking for him 
to contemplate? But he cannot contemplate 
that faculty without exercifing it. He will either 
think on nothing, or on thole ideas that are al- 
ready prefent to his imagination, or he will form 
now ones : now all his ideas muft come from 
C with 
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without* Thus is he necdlarily employed, et« 
Aer about his fenfes, or about his ideas ; confe* 
quently he, on this occafion, is either out of 
himfelf, or an ideot. Once again, it is impof* 
fible for human nature to continue in this (up^ 
pofed lethargy : it is abfurd to Im^ine it, and 
feoltili to pretend to it. Man is born for a&ion 
as the fire tends upwards, and a ftone down* 
w)Rrds. Not to be employed, and not to exift^ 
h one and the fame thing with regard to man* 
The whole difference confifls in nis employ- 
ments, as they are either calm or tumultuous, 
dangerous or ufeful. 

XXIV. 

** Mankind are informed with a iecret in- 
^ ftind, which prompts (hem to feek after 
«* amufement and employment from without, 
** arifinc; from a fenfe of their perpetual mifery ; 
** and they are informed with another initind, 
<< ariiing from the greatnefs of their firfl na- 
** ture, which teaches them that happinefi it 
^ found no where but in repofe.** 

24. As this iecret infiind is the firft principle 
and the necdbxj foundation of fociety, it pro- 
ceeds from the kindnefs of our Creator, and is 
an inftrument of our felicity rather than a fenfe 
of our mifery. I know not how our firft pa- 
tents pa/led their time in paradife, but if each 
of them had made their own perfon the (ok ob- 
ject of their refpedive thoughts, the propaeation 
of mankind would have been extremely dubious. 
Can any thing be more abfiird than to fuppofe, 
diey were eiMued with perfeA fenfes, that is, 
with perfeA inftruments for action, oni^ to pafii 
their whole lives in contemplatioii ? And how 

whim- 



whimlical is it fp fpppoTe, that thinking men 
(hould imagine, that idlenefs enoblesj and that 
adion degrades human nature ! 

XXV. 

^ When therefore Cineas told Pyrrhus, who 
** propofedtorepofehimfelf and enjoy his friends, 
** after he fhould have conquered a great part of 
*< the world, that he had better haAen his feli- 
** citjr, by enjoying that repofe for the prefent, 
^^ rather than undergo fiich a feries of fad^ues, 
•' in order to obtain it in future, it would (Ifay) 
•* have been very difficult for Pyrrhus to put 
*' this advice in execution ; nor was it much 
•• more juft and rational^ than the defign of this 
•* ambitious youdi. They both imagined that 
^^ it was poffible for man to draw contentment 
*' folely from himfelf, and from prefent bleffings, 
•* without filling the void of his heart with ima- 
*^ ginary hopes, which Is falfe, for Pyrrhus 
<< could oot be happy, neither before nor after 
*^ he had conquered the world." 

25. Thisexample*of Cineas does well enough 
in Boileau's fatyrs, but not in. a philofophical 
treatife. A wife kbe may be happy at home, 
and the inftance of ryrrhus' madnefs or folly 
has nothing to do with the reft of mankind. 

XXVI. 

« We ought therefore to confefs, that man is fo 
** very unhappy, that he would grow tired of him* 
•* felr, without any external caufe to render him 
*' fo, merely from the ftate of his condition." 

26. On the contrary, man is fo happy in this 
particular, and we ar« fo much obliged to the 
author of natfire, that he has made uueafmefs 

C 2 in- 
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infeparable from inaiftivity^ In order to compd 
us by that means to be ufeful bodi to our nergh* 
b^urs and ourfelvcs. 

.- XXVII. 

<< See yonder man I howcomesittopatsstlu^ 
^* he who has lately loft his. ooly /on, who i%- 
*^ volved him in a vexatious law-fuit, and wy 
^^ but this mornins; in a ftatc of.-dcrpair, icctiu 
•' now fo pcrfeSTy eafy and unemW^i'a(n:4r 
•* There is nothing wonderful in all this, li^ 
*^ eye is at this inftant curioufly examinii)g 
** which way it will be poffiblc for that ftag, 
•' which the hounds have been clofcly purfuiijg 
** thefc fix hours, to efcapc. Man, how;cvf^ 
** opprefled with gri(;f, if he can but b^ peir 
** fuaded to engage in fome diverfion) is happy 
*' during that time,*' 

27. This man adis wifely^ diverfions beine a 
more infallible remedy againfl Grief, than the 
Jcfuit's bark in fevers^ Let us not cenfure Ni^ 
CLre, for (be is ever ready to indulge us with 
any afliflancc. 

XXVIIL 

** Let us fuppofe a number of men chained 
•* together, and all fcntenced to die,- fome of 
•* them being daily, executed in prefencc of the 
•* rell, the wretched furvivors behold their Qwn 
** condition in that of their fellow prifonec^, 
** and gazing upon each oihrr, overwhelmed 
•* with forrow, and loft to all hope, expect their 
*^ turn to be next ; this is an exadt image of 
•* mankind" 

28. This comparifon is .moft certainly falfe. 
A number of milerable creatures' bound in chains 

A 
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and fucceffiyely called forth to execution, are 
unhappy not only bccaufe they fufFcr, but be- 
caufe they AifFer what other men do not. The 
natural condition of man is not to be either 
chained or murdered ^ but all men, like animals 
and plants, are fent into the world to grow, and 
live a certain penod, to beget their llice and die. 
Saurifts may, if they pleafe, take all opportuni- 
ties of exhibiting man in his worft light ; but if 
we will. make the fmallefl ufe of our reafon, we 
fhall find ourfelves conftraineJ to Ovvn, that of 
all animals, man is the mod perfe£l, the hap- 
pieft, and (comparatively fpeaking) the longcft 
lived. 

Therefore, far from wondering at, or corn-* 
plaining of, the infelicity or fliortnefs of life, we 
ought, on the contrary, to wonder that our hap- 
pinefs flioulJ be To great, and cf lb long durs.- 
tion, and felicitate ourfelves on that prerogative. 
To reafon only philofophically, I will'vcnture 
to obterve, that he who fhall aflert, that we 
ought, from, our nature, to be in a better con- 
dition than we actually are, ihews a great (hare 
of pride^ and no leis temerity of judgment. 

XXIX. 
** For, in a word, if mankind had not been 
•* corrupted, he would enjoy the knowledge of 
** truth and felicity in an allured manner, fcfr. 
'* fo evident is it that we .have once been in a 
'* ftate of perfection, from whence we arc 
. « fallen." 

29. It is certain, .both from faith and revela- 
tion, which are far fuperior to human comprc- 
benfion, that we are fallen 3 but it is by no 
means manifeft from reafon. For I would de- 
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fire CO know, whether God could not, without 
delegating from his juftice, have created man 
fuch as he now is, and even whether he did not 
create him to be what he now is ? May not the 
preicnt f^ate in which man is, be conndcred ai 
a blefling? What reaibn have we to expeft 
any thing more from God ? Who told us, that 
our being required greater knowledge or happi- 
i\ck P Who told us we could bear with more ? 
Are you furprizcd that God made man To weak, 
io ignorant, and (o wretched, and not aftonifh- 
cd, that he did not make us more fo ? You 
complain of a (hort life, ful! of misfortunes. 
Return thanks to the Creator who did not make 
. it more circumfcribed and miferablc. By your 
icafoning it ihould fcem, that every man hat 
reafon to accept the duly the metaphyficians ex- 
cepted, who reafon on original fui. 

XXX. 

^* Original fin is a ridiculous notion in the 
<< eyes of mankind, and it is accounted fuch/' 

30. How contradiAory I a little before you 
have faid, that the reality of original (\n is evi- 
dent, becaufe (to ufe your own words) every 
thing declares it to us. But how can it at one 
and the fame time be ridiculous, and yet demon* 
ftrable by reafon ? 

XXXI. 

*• The fages amongft the heathens, who de- 
«• dared there was but one God, were perfc- 
«< cuted ; the Jews were hated, and the Chri<« 
*< ftians held in deteftation." 

31. They were ibmetimes perfecuted juft as 
4 wBii would be who, in this age, (hotild teach 

the 
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tlie worfhip of God indq)en(lently from the efta- 
bliihed worftip* Socrates was not condemned 
for faying, there was but one Gody but for cen« 
furiiig the exterior worfhip of his country, and 
for having raifed agalnil himfelf, very unfeafon- 
ably, a fet of powerful enemies. With regard 
to the Jews, they were hated, not becaufe they 
believed only in one God, but becaufe they bore 
a ridiculous hatred to other nations; becaufe 
they were barbarians, who cruelly butchered 
their yanquifhed enemies ; and becaufe this 
fwelling, this fuperftitious and ignorant people, 
who were utter ftrangers to the polite arts and 
trades, had a contempt for the moft civilized 
and refined nations. As to the Chriftians, the 
Heathens have an averfion to them, becaufe they 
endeavoured to deftroy their religion and govern- 
ment ; in which they fucceeded at lafl, in like 
manner as the Protectants have got pofieffion of 
thcfe very countries, where they were for many 
years perfecuted and butchered. 

xxxir. 

*^ What a number of ftars have been difco* 
•• vered by tellefcopes, which were hid from the 
*^ philofophers of antiquity \ fome have boldly 
^* impeached the fcriptures, on account of what 
<< is faid in fo many places of the vaft number 
** of ftars J becaufe, fay they, (very modeftly) 
^^ we know there are but one thoufand and 
•' twenty-two." 

32. It is certain, that the facred writers, in 
matters relating to phyfics, always adapted them- 
felves to die received notions. Thus they fup- 

fofed the earth to be fixed, the fun to move, &c« 
t is jQOt in any manner from aftronomical de- 
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finement, that they adert the ftars to be num* 
bcrlefs, but merely to fuit themfelvts to vulear 
capacities. And, indeed, though our fight dif- 
covers but one thousand and twenty- two ftaraf 
neverthelefs, when we look attaitivcly upon the 
fky, the dazzled eye imagines it beholds a num* 
berlcfs multitude. The lacred pcnoKn, there- 
fore, exprefs themfelvcs agreeably to this vulgar 
notion, tlicir compofitions not being tranfmitted 
to maniund with a view to malcc them naturalifts. 
And it is more than probable, that Gcxl never 
r(!vealed to Habakkqck, to Baruch, or to Mtcah, 
that an Englifhman, named Fiamilcad, would 
one day infcrt in his catalogue upwards of fevea 
thoufand ftars, difcovcred by the alliilance of 
tclefcopes. Obferve, 1 bcHech you, what an iji- 
fercnce might be drawn from Pafcal's tliought. 
if the facred writers have really fpoken of mcb 

• '••^t numhfir o£ Oar« ^.^^ - lrn/^t», !-.,!«• ^ 
at ^ ■.■ ....... AAK/«ii <4 Knowieuse d 

rncrr cauie, rney muit iiien have been ptiyiiCii!!y 

infpired: But now then could fuch great natu* 

ralifts fav, that the moon (hone at noon-day 

upon AfKalon* and the fun flood IHIl upon 

Oabaon in Palefline i Could they have aflferted 

that the grain muft rot in the ground, before it 

produces corn, and an hundred other like abfur- 

dities i Hence then we are to conclude, that 

moralifts, and not natural philofophers, ought to 

be the objefl of our fcriptural refearches, and 

<hat the Bible is intended to make Chriilians^ 

and not philofophers. 

XXXIII. 
'^ Can it be calltd courage in a dying man, 
^* to defy, in his lad moments, an omnipotent 
** anJ cwrUaing GjI? 

S3. This 
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• 33* This never happened, and no man, but 
in the height of a delirium, could fay, I believe 
}n God, and I defy him. 

XXXIV. 

•* I willingly credit thofc hiftorics, the wit- 
*' ncfles to which gave themfclvcs up to death." 

34. The difficulty is not only to know whe* 
ther we ought to give credit to witncfles, who 
fufFer death in dctcncc of their fcntiments, (as 
fo many cnthufiaits have done) hut lilcewife 
whether fuch witneiies really laid down their 
lives on fuch account ; whether the teftimony 
for which they fuftered, has been really tranl- 
mitted to us 1 and whether they actually lived in 
the countries where they are faid to have died. 
Whence comes it that Jofephus, who was bom 
about the time of Chrift's death ^ Jofephus, who 
bated Herod ; Jofephus, who was but faintly at- 
tached to the jewiih principles, docs not once 
mention any of tbefc particulars ? This is what 
Mr, Pafcal would have unravelled wiih fucceis. 

XXXV. 

** TTierc are two extremes in the fcicnces 
•* which border clofe upon each other. The 
^* firft is the natural ignorance in wliich all men 
«* is born. The other extreme is that to which 
" great fouls attain,' who, after having acquired 
•' all that is p^^ffiblc for man to know, find ihey 
*' know nothing, and meet in the very point of 
** ignorance from whence they fct out." 

?5. This thought has all the air of (bphiftry, 
its faliity confitts in the word ignorance, 
>yhich is taken in two different fenfcs. One who 
an neither re;^l nor write is iKnorant ; but 

c 5 *v 
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madiematician, though he be unacquainted with 
the occult principles of nature, is not lb igno* 
rant as when he firft began to learn to reM. 
Though Sir Ifaac Newton could not tell why a 
man can move his arm at pleafure, this did not 
make him lefs knowing in other particulars. A 
perfon who is ignorant of the Hebrew langus^, 
but (killed in the Latin, is learned in comptrifon 
of one who underftands no tongue but his own'. 

XXXVI. 
*^ A man cannot be called tapjpy becauie di* 
^* verfions give him pleafure; thefe coming 
*^ from without, and confequently being depen* 
^* dent, and as fuch are liable to be difturbcd 
** by a thoufand accidents, which each form as 
** many unavoidable affli<Stions/' 

36. He might with equal truth have fatd, 
that a man is not imhnppy, becaufe he is over- 
whelmed with grief, for grief comes from with- 
out." That man is adually happy who enjoys 
pleafure, and this pleafure can arife no other*' 
wife than from without. AH our Penfations ajid 
ideas can refult onFy from external obje^ ; in 
like manner as our bodies can receive nourifh* 
mcnt no otherwifc than by taking in foreign 
fubftances, in order for their being changed into, 
or affimulated with our own. 

XXXVII. 
** Extreme wit is faid to border as near upon 
** folly as extreme imperfedfaon* Mediocrity 
•• only is accounted good." 

37. It is not the extremes of wit or genius, 
but their extreme vivacity and volubility, which 
arc faid to border upon folly* The extremes of 

wit 
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wk or genius, aie extreme juftnds, extreme de- 
Uesicy, extreme extent erf* conception, all which 
are diametrically oppofice to folly. An extreme 
dtftSt of genius is the want of conception, 
an aUblute vacuity, with regard^t^is not folly 
but ftupidity* Folly is a diferder in the or* 
gans, whicn makes us perceive fevend obje^ 
too quick, fixes the imagination upon one in 
particular with too great intenfcnefs and vio« 
ience. Neither is it mediocrity which is only 
accounted good, but it is the keeping clear of tliie 
two oppome vices is what we call the juft mean, 
not mediocrity. I have made this remark, as 
well as firnie othen of the fame kind, only to 
convey clear and precife ideas of things, and 
with a view rather to enlighten than cavil. 

XXXVIIL 

^* If our condition was truly happy, it would 
*^ not be proper to divert us from thinking 
« on it.** 

3& The ftate of our condition if direStlv 
this, CO TcBcSt on thofe outward objects to whicn 
we bear a necefEu^ relation. It is falfe to fay, 
that it is poffible for a man to be diverted from 
thinking on the condition of human nature ; for 
to what objeA f<V!ver he applies his thoughts, he 
applies them to ibmething which i$ neceflarily 
united to human nature. And once again, for 
a man to refleA, or think on himPelf abftra^ed* 
ly from natural furveys, b to think on nothing ; 
i fay, on nothing at all, and let this be well 
obferved. 

People, fo hr from preventing a man from 
thinking on his condition, are ever entertaining 
him with the pleaiurci of it. To a fcbolar we 

talk 
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ulk of learning and fame ; to a prince, of mat* 
ters relating to his grandeur ; and with ail men 
we make pleafure the fubjefl of converlation. 

XXXIX. 
** The high and the low, the mighty and the 
^ mean, are all fubjc£l to the fame uneafuiciles 
*^ and pai&ons. But fome .are at the top of 
. <' the wheel, and others near the centre ^ thefe 
*' are confequently leis agitated by the fame 
•' motions." 

39. It is folfe to aflfert, that thofe in a low 
condition are lefs agitated than fuch as are in a 
higher fphcre of life; on the contrary, their 
grief is the more poignant as they are lefs pro- 
vided with remedies againft it. Of an hundred 
perfons who lay violent hanJs on themfelves in 
the City of London, feventy will be found to 
be mean perfons, and fcarce one of high rank. 
The comparifon of the wheel, though ingeni- 
ous, is falfe. 

XL. 

<^ Mankind are not taught to be honeft, 
<^ though they are taught every thing eik ; and 
** yet there is nothing m which they pride thcm^ 
*' felves fo much, as in a knowledge of that 
*^ which they are not taught." 

40. Perfens are taught to become honeft men, 
otherwife ftw would be fo. Should a fatlier 
permit his child, during his in/anc}', to pocket 
every thing that came in his way, at fifteen he 
would take to the road. Should he be proud for 
his dexterity in telling a lie, he would turn out 
a knight of the pod ; and was be to be indulged 
in the free exetcife of bis luAful appetites, he 

would 
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tmald certainly become an abandoned debauchee*. 
Mankind are taught all things, even virtue 
and religion. 

XLL 

^^ How ftupid was it in Montaigne to draw his 
^* own pi&ure ; and this not occalionaJly, and in 
^' oppofition to his own maxims, (as every man 
** may make a flip) but agreeable to his own 
^^ maxims, and as his firft and principal objedl ; 
•' for to vent trifles merely by chance, and thro' 
'< frailty, is a common evil ; but to vent them 
^^ defignedly, and fuch as thole we ace fpeaking 
" of, isinliiflFenible." 

41* Say rather how charming a thought it was 
in Montaigne, in drawing To natural a pi<:lure of 
himfelf ! tor mankind was the original he copi'- 
ed* Had Nicole and Malebranche always made 
tfaemfelves their fubjed, they would not have 
fucceeded. But the private gentleman, in the 
reign of Henry III. who is learned in an age of 
ignorance, and a philofopher amidft a herd of en* 
thuiiafts, and who prefents to us our follies and 
weaknefs under his own character, will never 
continue to be beloved by us. 

* XLIL 

" When I confidered whence it (hould come 
(( to pals, that people give fo much credit to 
** fuch number of quacks, who boaft their being 
*^ pofiefled of infallible noflrums, fo as frequent- 
** ly to trufl their lives in their hands, I imagin- 
♦* ed the true caufeof thb to be, that there ivere 
*' fuch things as true medicines in the world ; 
^' for it would be impoiBblje that there fbould be 
^^ fo many fpuiious ones, or fo much credit given 

'* to 
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«« to diem, if there were none genuine. Had 
<* there never been any fucb, and chat all 4ifiMiici 
<< in ^neral had been incurable, it is impoiSMc 
^< mankind could have imagined there were any 
** in nature ; and dill more that fo many multi« 
** tudes of people ihoiild have given credit to 
*^ thofe who boafted their being poflTeiTed of fuch 
** medicines. Was a perfcn to pretend that he 
** had got a fecret which would preferve people 
*^ from the grave, no one would believe him, 
*< becaufc there have been no examples of this. 
^< But as a great number of medicines have been 
^< found genuine, from the experience of the 
*' greateft men, this circumftance Was the belief 
^ of mankind. For as the thing could not be 
<^ denied in general, becaufe fome particular ef* 
** fe£b have been found true, the vulgar, who 
^ have not the capacity to di Icern among thofe 
<• which are the true ones, therefore give credit 
^< to them all indifcrimtnately. In like manner, 
•• the reafon why fo many felfe efFe&of the 
*^ moon are believed is, becauic there are fome 
*< true ones, fuch as the ebbing and flowing of 
«* the Tea. 

^* Thus it feems evident to me, that the fole 
«* reafon why there arc fo man]^ falfe miracles, 
<^ fihc revelations and witchcrafts, -Is, becaufe 
«* there are true ones." 

4.2. The folution of this problem is ver^eafy: 
iomc extraordinary e(Fe£ts in nature having ap- 
peared, they were by artful impofters made to 
pafs for miracles : fome maladies being obferved 
to be worfc while the moon was in the full, hence 
a parcel of filly people imagined, that the moon 
being in the fui! was the caufe of thofe diforders 
growing worfc. A fick perfon, whowat ilready 
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ini'fair way of recovery, eats fomecraw^fiih for 
fupper, the next day he it better i therefore it 
was conclikted, that craw-fiih were purifiers of 
the Mood, and efpedally becaufe they are red 
when boiled. 

In my opinion mankind arenot obliged necef* 
farily, in order for their auditing what is fad, to 
be acquainted with what is true : a thoufand 
falfe influences were afcribed to the moon, before 
we had the leaft conception of the true reafon of 
the ebbing and flowing of the fea. The (irft 
man who found himfelf fick, eafily gave 
credit to the firft quack he met with. No one 
ever faw a hobgoblin or a wizard, and yet many 
beUeved there were fuch beings : no man was 
ever an eye witnefs to the tranfmutation of me* 
talt, and yet thoufands have been ruined by their 
believing in what is called the philofopher^s ftone. 
Did the Greeks, the Romans, or other heathen 
nations, eive credit to the numberlefs falfe mira- 
cles which was exhibited to them, for no other 
reafon but becaufe they had been fpe6lators of 
true ones i 

XLIIL 

'* The land ferves as a mark to the mariners^ 
<^ but w^re (hall we find fuch a rule in mora- 
** lity.'' 

43. In this fingle maxim, admitted by 5dl na- 
tions, ** Do as you v/ould be done by." 

XLIV. 

** Thefc prefer death to the living in peace, 
** others piefer death to war. Every opinion 
** may be preferred to life, the love of which 
** appears 10 ftrong and natural." 

44, Feiox 
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44* Ferox fi;eiis nuUam efla vitam fine armb 

{nitziitf by$ 'racitus, in fueaking of the CaU- 
ans. This fierce people think their life thrown 
away if noc fpcnt in armi* But there is no peo- 
ple of wliom it has been and may be iaid, 77fty 
preftrcUaih to war* 

XLV. 

^< The more difcerno^cnt any pcrfonha^, the 
<* greater number of p?rfon8 will be found who 
*^ are oripiipaJA in their way. The vulvar cannot 
^^ perceive diftcrence between man and man.** 

45. Very few men can juft^ boaft an original 
chara<£tcr, as moft pc*^plc iquare their condud^ 
their thinkiniTi and their feeling, according at 
they have been influenced by education : nothing 
if more rare than a genius who ftrikct outa new 
path for himfelf. But amon^ the croud of men 
wh€> travel in company, each of them has fbme 
little difterence in his gait, which is perceived by 
thofc only who have a piercing eye. 

XLVI. 

** Death is m'^rc caCy to be fupportcd without 
^* thinking of it, then the rcflcdion on death 
•♦ when out of danger.." 

46. We cannot f.iy that man bears d'^alh vcrf 
rafily pr uncalily w!u;n he clots not reflect at all 
ifpon it. He who fccU nothing bears nothing. 

XLVII. 

•• Ail our rcafonini' trmiinates in yielding to 
" fcnfation." 

. 47, Our rcafoning mtift yitld tofenfation, in 
matters of tafU-, nut intluiie of knowledge. 

XLVIII 
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XLVIII. 
«* Thofc who judge of work by rule, arc, with 
•* rcfpc^l to other men, like thofe who have a 
«* watch, in comparifon with thofe who have 
" none. The one {hall fay we have been here 
" thefc two hours ; the other, we have been here 
*' but ^ of an hour, I look upon my watch, and 
** fays to the former, you are tired ; and to the 
•' latter, you think the time very fhort." 

48. In works of tafte. In mufick, poetry, 
^nd painting, tafte ierves as a watch, and that 
man who judges of them only by rule judges 
wrong, 

XLIX- 

<< Csefar, in my opinion, was too old to fet about 
^< the conqueft of the world. This was an amufe« 
^ ment thai fuited well enough with Alexander^ 
*^ who wa^ a voung man, whpft imp^tUQfity it 
^^ was difficult to^'check ; but Julius Caefar 
*• fliould have been more compofed." 

49, 'Tis vulgarly fuppofed,that Alexander and 
Julius Caefar left their refpeftive countries with a 
defign to make the conqueft of the world, but this 
was far from being the cafe. Alexander fucceeded 
his father. Philip as generaliffimo of the united 
fprces of Greece, and was appointed chief of 
the juft enterprize which the Greeks formed to 
revenge the injurious treatment they had met with 
from the Perfian's monarch. He defeated the 
common enemy, and pufhedhisconquefts as far 
as India, becaufe Darius kingdoms extended fo 
far ; in like manner as thcduke of Marlborough, 
had he not been flopped by marfiial Villar's, 
would have marched to Lyons.* With regard to 

Julius 



4ft R E M A R K S, ^r. 

Julius Caefar, hewascmeofthechief perfona^es 
of the Roman commonwealth. He quarrelled 
Vfitb. Pompey as the Janfenifts do with the Mo« 
liniib ; on which ocoUlon they endeavoured to 
cut.one anothcrs throats. But a Angle battle, in 
which lefs than ten thouiand men fell, decided the 
conteft at once. Befides, Mr. Pafcal's reiledUon. 
may poffibly be falfe in many refpedb. It was ne- 
cefUry that Julius Caefar (hould have lived to the 
age he did, in order for him to get the better of 
all the intrigues which were formed againft him ; 
and *tis furprizing that Alexander, when fo young, 
fhould have conceived pleafures for the fake of 
engaging in fo laborious and painful a war. 

L. 

*' Man is neither an angd nor a brute ; and 
^^ the misfortune is, that he who attempts to aft 
*^ the angel plays the brute." 

50. The man who endeavours to deftroy die 
paffions, inftead of regulating them, attempts to 
aft the angel. 

LI. 

^* 'Tis whimfical enough to confider, that there 
*< fliould be men inthe world (thieves for in- 
<* ftance) who having bid defiance to all the laws 
«« of God and man, form to themfelves a fet of 
*^ laws, to which they pay the moft implicit 
«• obedience." 

51. This rcfleftion is more ufeful than whim- 
fical, as it proves, thatnofocietyofmen can fub- 
fift a fingle day without rules or laws. It is with 
focieties of men as with games, there is no one 
without its rules. 

UI. 
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^ A horfe doet not endeavour to make him • 
<^ icif admired by his companion. We indeed 
<< perceive thofe beafb fired with fbme kind of 
^< emulation when running a race ; but this is 
** of no farther confequence, for when thejr are 
** rot together in the ftable, that horfe M^ich is 
^^ lefs agreeaU^tfhaped than the other, will not 
*^ on that account yield his oats to him. Bat it 
*< it is difierent with mankind ; their virtue Is not 
*^ fatisBed with itfelf, and they ar^ not contented 
*^ unlefs they can reap fuch a beni^fit from it as 
^* may be difadvantageous to others." 

52. The man who is lefs well fhaped then 
another, will not give up his bread to him for 
that reafon, but theftronger difpoflefies the weaker 
of it. Among brutes and among men, the ilrons 
prey upon die feeble. Mr. PafcsJ is doubtleb 
very ri^t in fayine^ diat what particularly diftin- 
guiihes men from orutes is, diat he feeks the ap- 
probation of thofe of hia own fpedes, and that 
this talent is the fcource of every talent and 
virtues. 

LIII. 

*• If man was to begin by ftudying himfelf, he 
*• would find how difficult it is for him to pro- 
♦* cced farther. How can it be poflible for apart 
** to know the whole ? He will perhaps SSfpire 
** to acquaint himfelf at Icafl with thofe parts, to 
*' whom he himfelf bears a proportion. But aS 
^' the parts of the world bear fuch a relation 
** one to the other, and aie fo conneded that I 
'' am of opinion 'tis impoffible to know one 
*• without the other, and without the whole."* 

52* It would not be proper to divert man 
&om fearching afi^r thofe things which may be 
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of advantage to him from this refledlion, that it 
isimpoffiUe for him to know all things. 

Non poiHsdcuIo quantum contendere Lynccus 
Non tamcn idclrco contemnas lippus inungi. 
HoR. Ep. I. Lib. I. 

Wc are acquainted with a great number of 
truths, and have difcovcreda multitude of ufe« 
ful inventions, Liet us be eafy, tho' we may not 
Icnow the relation which may be between a Spi« 
der and Saturns rinff ; and let us confine our re-* 
fearches within the iphere of our comprchenfion. 

LIV. 

** If thunder always fell in vaI1ies> poets, and 
** thofc who are able to reafon only on things of 
^* this nature, would be at a lofs for proofs. " 

54* A fiiijile 13 our proof, either in verfe or profe : 
in poetry tt ftxvts as an embclKfhment, and in 
^roie it illuflrate$ things and renders them more 
forcibly firlking. , Tau& pocU 'A'ho h;:vc cc2> 
pared the nrnibr^unes that befell heroes and great 
men to the Ihunder, that ftrikes and rends the 
mountains, would make quite oppofite compari- 
ons if the. oppoiitc happened in nature. 

LV. 

<< It is owing to a particular caft of mind and 
^* compofition of body, that philofophers have 
** confounded the ideas of things, and afcribed to 
*^ the body things which relate only to the mind ^ 
*^ and to mind iuch as fuit the body only." 

55. Did we truly know what the mind is, we 
mi'^ht then juftly complain of philofophers, for 
aiciibing fuch things to it as are quite foreign 
thereto i but we are not acquainted either with 

the 
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thcone^ and butveij imperfe^ notions concern* 
ing the other ; confequently we 4re not able ta 
fettle their lefpeftive limiu. 

LVI. 

^< ABWtby foftuat haifif^ welikewife ought to 
*' iaj gi9mnrual and medccinal beanty, and yet 
*< we do not fay fo ; the reafon is, we know very 
*^ well what is theobjed of geometry, and what 
*' is die objed of phyfick ; but wc do not know 
^' what that is, in which the charm of beauty con- 
^^ iifts, which isthe objed of feeling. We do not 
^^ know what this natural model is, which we 
^' ought to imitate, and for want of this know- 
^' ledge, we have invented and adopted certain 
** odd terms, fuch ^gdden age^ miracle of our fim 
^^ fatal laureU beautiful flan ^ &c. and this jar- 
*' gon b cal!»l poetical beauty; but was anv per- 
•* (on to figure to himfelf a woman, dreffea after 
*' this mocfel, will fee a handfome young lady 
'^ awef'd with iooking^glaiies, and botnid .in 
•' tiniel chains." 

56. This is very falfe. We ought not to (iy 
geometrical beauty, nor medicinal beauty, be- 
caufe a theorem and a purge do not afied the 
ftnfes in an agreeable manner ; becaufe we give 
the name of beauty to thofe things only which 
charm thefenfes, as mufic, painnng, eloquence, 
poetry, regular archite£l jre, &c. The reafon 
given by Mr. Pafcal is equally falfe with his re- 
fledtion. He very well knows which it is that 
forms the object oi* poetry. It confilts in paint-' 
ing with ftrength, cleamefs, delicacy and harmo- 
ny. Poetiy is harmonious eloquence. Mr.Pafcal 

muft 
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muft have had very little tafte, to fav that fatal 
ImiTilj bgauti/uiyiar^ and fuch like ftuft, are prac- 
tical beauties } and the editors of his Thoughts 
muft have been very little verfed in polite litera- 
ture, otherwife they would not have printed a 
reflexion fo unwortnyofits illuftrious author* 
LVII. 

« No one is thought to underftand poetry, 
^ vehodoes not put on the badge of a poet i nor 
*< to be expert in the mathematicks, who has not 
*< the ftamp of a mathematician : but the real 
^^ honcft man wears no badge." 
57. By thus reafonine:, it would be as bad to have 
a profeifion, or a diftLneuiflied talent, to excel 
in it. V irgil, Homer, Corneille, Newton, and 
the marauis d'Hofpital, worebadgesof thcftudies 
they followed with fuch fuccefs. Happy is he 
who fuccceds in any particular art» and at the 
fame time is acquainted with others. 

LVIIL 

•• The common people have in general a very 
«' juft tafte, an inftance of which is in their prr« 
^' ferring public fports, hunting, &c. before 
** poetry, and the politer arts.'* 

58. It would feem as if it had been propofed to 
Ibe people to chufe a game at bowk, or to make 
verfts. But this is not the cafe. Thofe whofe 
organs are more groisly fonned, feek after thofc 
pleafurcs in which fentiment has the leaft (hare ; 
while, on the other hand, thofe of delicate fenia- 
tions wifti for the more refined pical'uics, were 
we muft live. 

LIX. 

« Tho' tlie uaivcrfe ibould fall upon maA 

and 
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^ and cniih him to death, yet would man beftiil 
*^ niore noble than that which deftroyed him ; be«* 
** caufe he hisconfcious of the advanuge the uni- 
^ verfehas over him, and that he is about to die^ 
^< whereas the univerfe knows nothing of this/' 

59. What is here meant by the word noble ? 
It is true indeed, that Thought is a different 
kind of thing from the fun ; but can it be prov- 
ed, that an animal, becaufe he is endowed with 
a few thoughts, is more noble than the fun^^ 
which animates all that we behold in nature ? Is 
irfor man to decide, who is both judge and cul- 
prit ? We fay that one performance is fuperior to 
another, when it coft the workman more pains, 
and is more evidently ufeful ; but did it coft the 
creator lefs pains to make the fun than to mould 
alittleanimal about 5 feet hieh,who reafons fome- 
times well and fometimes ill 7 Which of the twp is 
moft *ufeful in the univerfe^ this animal, or the 
planet that beftows light and heat, and Co 
many furrounding worlds f Or again, how comes 
it that a few ideas received into the brains ihould 
be preferable to the material univerfe i « • 

LX. 

•* Fix upon what condition of life you pleafc, 
<« and add to it all the conveniencies the bleffings, 
«« and the pleafures of life, all that can feem mo^ 
•* likely to fatisfy a human being, yet, if the per- 
*^ fon who is placed in this ftateis without occu-« 
•< pation or amufement, and left to refledtibn, 
** what he really is, this infipid felicity will fobrf 
** grow irkfome. 

60. How can we place a man in the midft o* 
all the conveniencies, the bleffings and pleafures 
of life, and at the fame time leave him deftitute 

•f 
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of occupation and amufemcnt ? It not this a pal- 
pablc^contradidtion I 

LXL 

^< Let a king be left alone without any thine 
<< to fatisfy hit fenict, without any care in his 
^< mind, and retired from company, to think at 
*< leafure on himfcif, and you will find that 
*^ king who cntirly unto himfcif will appear a 
*^ creature full of mifcries, ajid who fals them 
<* like others." 

6i. Still the famcfophiftical way of reafoning. 
A king who retires to indulge thouglits, is them 
fully occupied i but he'bal confmcd his thoughts 
wholly to himfcif, by faying^ I reign, I am a 
kingi and nothijig more, in would be an idiot*. 

Lxn. 

«« Every religion which docs not acknowledge 
'< Chrift Jefus is notorioufly ialfe^ and miracles 
<* can avail it nothing.'* 

62. What is a miracle P Let us form what 
idea we pleafe of it, it is a thing which the Al- 
mighty alone has the power of performing. Now 
here we have a fuppofition that (70J can work 
miracles in fupport of a falfe religion : this is dc« 
ferving of a more ferious confideration, each of 
thefe queftions would furniOi matter for a volume, 

LXIIL 
^< We are told to believe in the church, but 
<* we are not told to believe in miracles, bccaule 
^* the latter is natural, and the former in not : 
«< we flood in need of a precept for the one, and 
«< not for the other/' 

63. Here 
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63. Here I think is a contradiftion. Firft 
we arc told that miracles would avail nothing on 
certain occafions, and then, that we ought ne« 
ceflarily to beh'eve in miracles, which is faying, 
that ihey werefuch convincing proofs that there 
was no reafon of ^recommending fuch proofs. 
This aflfuredly is anfwer pro and con, and in a 
very dangerous manner. 

LXIV. 

" I do not fee that there is a greater difficulty 
** in believing in the refurredion of the body and' 
•* the conception of the blefled virgin, then the 
** ftory of creation. For it is more difficult to 
** reproduce a man than to produce him at firft ?** 

64. Simple reafoning will afford us proofs of 
die truth of the creation ; for when we perceive 
that matter cannot exift, move, &c. of itfelf, we 
readily come to know that it muft have been af- 
fifted i .but we can never difcover by the bare 
help of reafon, how a body which we fee continual- 
ly fubjeft to change, is to bereftorcd again to the 
{ame ftate as it was in at the time it put on that 
change : neither will reafoning fatisfy us how a 
man could be produced without the feed peculiar, 
to his fpecies. Hence. it follows, that the creation 
is an objedl of reafon, but the other two miracles 
an object of faith only. 
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May 10, 174". 

I HAVE lately read fomc thoughts of Mr. 
Pafcal, whicn had not before appeared in 
public. • Thcv were copied by father Mollcts 
from the hanu-writing of that illuftrious author, 
and have been lately printed. They feem to 
confirm what I have formerly faid, that this great 
genius had fcattered bis ideas loofely upon paper, 
ivith an intention of correcting lome, making 
ufe of others, &c« 

Amone thefe latter thoughts, which the edi- 
tors of Mr. Pafcal's works had denied a place 
in the collection, there arc fcvcral which were 
worthy of being preferved. The following arc 
fome of thofe, which, in my opinion, this great 
man fliould have correded* 

I. 
** Though a propofition may appear incom- 
'^ prehenfible, yet we mud not abfolutcly deny 
^^ It on that account, but well examine its op- 
'* pofite \ and if we find this manifcAly falfc, 
** then we may affirm the firft, however incoiv- 
^* ceivablc it may appear/ 

I. To me it appears evident, that two oppo- 
fttes may be equsUly falfe. An ox flics towards 
the fouth with wings. An ox flies towards the 
north without win^s. Twenty thoufand angels 
killed ycftcrday the fame number of men. 
Twenty thoufand men killed yefterday twenty 
thoufand angels. Now thefe propofitions are 
both of them evidently falfc. 

** Huw 
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II. 

•* How vain an art is that of painting, which 
** attra£b our admiration by the rcfemblance of 
*' things, whofe originals we do not admire." 

ifc. Certainly the merit of a portrait doQS not 
confift in the goodnefs of heart of the perfon it 
refembles,~but in the likenefs it bears to him. 
We admire Csfar in one fenfe, and his ftatue, 
or his im^geon canvas, in another. 

III. 

** If phyficians had not wore caflbcks and 
rode upon mules, and doSors of divinity ap^ 
peared in fquare caps and flowing robes, they 
never would have acquired that confidcration in 
the world which they now pollefs. 

3. And yet phyficians never ceafed to be' the 
objeds of ridicule, never acquired real confidc- 
ration, till they had caft afide thofe liveries of 
pedantry : and the head of a univerfity muft 
leave behind him his fquare cap and his argu- 
ments, if he would be received among the gen- 
teel world. There are even fome countries 
where the magiftrates make themfelves re- 
fpedled without pomp or parade. There arc 
fome kings in Chriftendom, who negled the 
ceremonies of confecratipn and coronotion. In 
proportion as mankind encreafed in knowledge^ 
they fet lefs value upon particular garbs. Drefs 
is now .only ufed to captivate tne vulgar, for 
whom it is itill fometimes necefikry ad p^pulum 
phaUras^i • , 

D 2 " According 
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IV. 

*^ According to the lights of nature, if there 
*• is a God, He is infinitely incomprchenliblc ; 
** becaufc as he is without parts or limits, he 
*' can have no relation to us ; therefore we are 
*< incapable of knowing cither what he is, or if 
« he cxifts." 

4* It is very ftrange, that Pafcai (hould have 
thoiight we could guefs at original fin from rea- 
fon, and that he (hould fay we cannot know 
from reafon that God exifls. It was probably 
the reading this thought that made father Har- 
douin place Pafcai in his ridiculous lift of atheifts. 
Fafcal had moft evidently renounced this notion, 
fmce he has combated it in i'cvcral other places. 
In fafl: we are un^ler a ncccffity of admitting fe- 
vcral things, which we cannot conceive ; " I 
** cxift, therefore foniethin;; cxifts from all 
** eternity." This is ai. e> ident propofition ; 
and yet can wc fay, that we conceive what 
eternity is ? 

V. 

** Do you think it impoflible that God fliould 
•* be infinite and without parts ? I do. Well 
** then, I will (hew you what an infinite and 
*' indcvifiblc thing is. It is a point which 
** moves itiblf on every fide with infinite quick- 
f^ ncfs, for it is in all places, and entire in every 
** place." 

5. Here arc four palpable falfutes. i. That 
ft mathematical point c?ncxifl by itfelf. 2. That 
it can move from tight to left at the fame time. 
3. That it can move with infinite quickncfsj 
whereas ^thca: is no q^ickncfs, however great, 

but 
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but wbac may be augmented. 4. That it GU 
be whole and entire in all places at onco.. . .^ .ii. 

^^ Homer wrote a romance, and has giviep it 
<c to us as fuch. No one ever believed (he cic<» 
'* iftence of Troy or Agamemnon, any P|lon» 
^* (ban that of the golden apple.'' - ^1.. 

6. No writer has ever fo much as hiniiii>li 
doubt of the reality of the Trojan war. Tht 
6diulous port of the flory K)f the :goUen «p^ 
doss not deftroy the foundation of the-fubjcA^ 
any more than the fiction of the Aropwlb 
brought by a dove, and the Oriflamme by ill 
tngdf iiopeach the truth of Clovie h^fog 
nigAcd.in'francc. :*-: .:. m:) 

' '■; VH. . '''••• 

^ .*«• % 4^41 «At fyretepfj in thi^ pl^cft to proic hji 
^* t\»!fj^ tb« exifcnee ij»f GcvJt tbp- tjrmi^^^fli; 
f< Uuif immort^ity of the iomI, from Q^un^ ^^ 
^*' (pff^.}. ^fx^ufe I JDhouId waat abiGu^s to j$o4 
'* airgunlients in nature fuflkieht to convince tn 
« atheift/' .... ^rrr.Tn 

y. Is it poffible Mr. Pafcal fliould want abi- 
bihties to prove the exiftence of God ? 

VIU. 

<< Manidnd are, in general, fo fond of fire 
<< opinions, that it is Airprizing fuch Ihould 
** ever difpleafe them." 

8. But does not every day's experience (hew 
y5, that there is not fo effedhial a method of 
gaining a power over the minds of the vulgar, 
as by propofmg them the moft difficult, nay, 
even the moft impoffible things, to perform or 
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believe? What gained the Stoicks fo much crc« 
dit, but only that they reduced human nature to 
the loweft ebb ? Propofe only what is reafonable, 
and every one will cry out, we knew this before. 
It requires no infpiration to become popular. 
Only enjoin the performance of auftcrities or 
impraAicabiiities ; paint the deity as perpetually 
armed with thunders, and delighting in rivers of 
blood, the multitude will greedily hearken after 
JFOU, and every one will fay, this man muft cer- 
tainly have rea(bn on his fide, otherwiie he 
would never publMh fuch extraordinary things 
with fomuch boldneft. 

I (hall not (end you the reft of my remarks 
on Mr. Pafcal's thoughts, as this would lead me 
into too tedious enquiries. But as fome have 
endeavoured to fet up as laws thofe thoughts, 
which Mr. Pafcal probably fcattered upon oaper 
only as doubts, I thought it neceflanr to mew, 
that we ought not to Took upon thofe things as 
demonftrations, that be himfelf would probably 
have refuted. 
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A 

DIALOGUE 

BETWEEN 

ARISTUS and ACROTAL.* 

ACROTAL. ' .\ 

OHjqppy times, when the fcholars of ithc 
univordty, who had all beards on ttieir 
chins, knocked on the head tiiat vile matiiana- 
tician Ramus, and dragged his body, naked and 
fincared with i)]ood, to the doors of all the od* 
legesy there to do penance ! 

.AaiSTUS. 

. ThisRiOHiiSy Ifumofe, was: an abominable, 
wretch; fur^ he moft have committed the mofl 
cnormoiia admes J 

AcROTAL. 

- » .1 . 
Nodiing left. He wrote againft Arifiotkb 
and waiB fufpefied of fomething ftill worfe. It 
is a dioufand pities they had not knocked out • 
the brains of that fellow Charon, who took it 
4nio his head to write a treatife on widom : and 
Montagne too witii his impudent reafbning and 
pleafantry. Oh ! thofe curfed reafoners are the 
pefts of aftate. 

Aristus. 

Bad realbners indeed may be infuffefaUe; 

but I cannot fee any occafion to hang a poor 

man for a few £dte fyllog^ms : befides, in my 

D 4. opinion. 
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opinion, the men you arc cxclaiiuiu^ agniuft, 
reafoii^ tolerably well. 

Acrotal. 

So much the worfc i thut makes ihcm tlic 
more dangerous. 

Aristus. 
In what rcfpcA pray? Did you ever know 

1)hilorophers occaTKm famine, w.ir, or pciii- 
cnce, inlii a cottntry? Did Baylc, for exam- 
ple, againtt whom you (o bitterly inveigh ; did 
li» ever attempt to break down the dykes in Hoi* 
land, to drown the inhabitant!) as a certain 
great Ilatermanf who was no philofephcii ii 
&id to have propofed i 

Acrotal. 
Would to God that Bayle had been drowned 
and all the reft of the Dutch heretics I Why 
was there ever fuch an abominable fellow in the 
world ? He fets things forth with fuch an odious 
fidelity, and places tnc arguments on both fides 
before our eyes with tn mean an impartiality, 
and is ib infupportably intelligible, that he puts 
even thofe of the moft commoo unficrftandinst 
in a condition to jud^c, and even to doubt, of 
wh;it is told them. There is no bearing this | 
and for my pnit I confefs, that whenever I hear 
the name of this man, and fomc or^.cr^ like him, 
nuhiioncd, ic ihiovvb me into a fa of holy 
rage. 

Aristi's. 
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' AxiSTUs.; '' 

I do not^lieve that ciitheV )\c or his followers 
ever intended to pxityoM in a rage — but whither 
%tti jrou running in mch a hurry i 

ACROTAL. 

To pay my refpefls to Monfieur Bardo b^di* 
J have waited thcfe two days for aa audie)(^e 
from him> but he has been always ennged 
cither with his page or his miftrcfs, fo that X 
b^ye not been ^hle to get at the fpeecb of him* 

Aristus. 

He is now at the opera. But pray what tf ^' 
gent bufinefs may you have with him / ' 

AcROTAL. 

Why I want to engage him to ufe his intercft 
to have a little r?i&ftlly abbe burnt, who haa 
lately introdyced among A us the opinions of one 
Loclcie, an £ngli£b phiiofopher. Only think- <cif 
th^ I W4)at abominable impiety I , » . . , 

Aristus. 

Well, but pray what are thefc very abomi- 
nable opinions of this Engliihman? 

AcROTAL. 

What do I know? Why, for example, tte 
fays, that wc do ;iot give ourfelyes our ideas ;, 
thait God is the uufter of all things, and can 
bcftow fcnfatioQs and ideas on any beii>g he flvdl 
be pleafed to chufe ; that we arc not acquainted, 
either wiih the tifcncc or elements of matteVy, 
that men do not alvvays thinL \ that ^ drvink^^ 
Oianj when aflccp, has not his ideas fb clear as' 
D 5 when 
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when awake and fober ; with a thoufand other 
impertinences of equal weight, 

Aristus. 

Very well, and fuppofing this fame rafcally 
abb^ the pupil of Locke is fo wrong-headed, as 
not to believe that a drunken man in his flccp 
meditates a great deal, muft you for that rcafon 
perfecute him ? What ill has he done? Has he 
confpired againft the (late ? Has he mounted the 

fiulpit to hold forth in the praife of theft, ca- 
umny, or murder f And pray tell mc, between 
you and I, do you know one fingle inftancc of 
a philofopher's having caufed the leaft difordcr in 
fociety ? 

ACROTAL. 

Never, I mull acknowledge. 



Aristus. 
Are they not, fjr the moft part, perfons of 
ircd lives? Are they not ijcnci ally poor, with- 
__t proteftion or fupportr and is it nut partly 
on this very account that you proftcutc them, 
as thinking them the more cafy to be opprcUcd? 



retired 
out 



ACROTAL. 

Formerly indeed thofc of this feft were per- 
fons of very little credit or confidcration in ihc 
community, mere private citizens, fuch as So- 
crates, Pomponatius, Krafnius, a I'jylc, or a 
Defcartes ; but now philofoihy has afcer: ' j«] to 
the very feats of judicature, and even alcendcd 
the throne ; every one prides himfelf \i\ making 
ufe of his rcafon, except in feme countrlcb in- 
deed where wc had taken caic to put matters 

upon 
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.upon a difFerent footing. Now this is of a moA 
fatal tendency, and culs upon Us to ufe our ut* 
moft endeavours to extirpate thofe pbilofophert 
at leaft, who have neither fortunes, pofleffionss 
rank, nor power, in this world, as we cannot 
wreak our revenge upon thofe that have. 

Aristus* 
Your revenge! and for what pray? Have 
thefe poor people ever difputed with you your 
pofts, your privileges, or your wealth r 

AcrotaIm 
No, they hold us in contempt, if Imuft fpealb 
the truth, and fomf times make us the fubjedt 
of their raillery. Now that you know we never 
forgive. 

Arxstus. 
If thev make a jeft of you they do wrong | 
we fhould make a jeft of no one: but teil me^ 
I bcfeech you, how it comes about, that they 
have never made a jeft of the laws or the ma<« 
giftrates of anv country, and at the fame timo 
ridicule your Dody fo unmercifully as yoif Cxf 
they do* 

ACROTAL. 

Why .that is the very thing that rai{^ out- 
choler, for we are far fuperior to the laws^ 

Aristus;. 

And this is precifely the reafon why fo many 

worthy men have turned you into lidicule. You 

would have the laws, that are founded on ubU 

VQrfal reafon, and by the Greeks called the 

daughtd^. 
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daughters of heaven, give way to certain opi- 
nions, which arc alike begotten and deftroyed 
by caprice. Can you do otherwife than know, 
that what is juft, clear and evident, is eternally 
held in veneration by the world, while chimeras 
and idle dreams fcarce challenge iis attention? 

ACROTAL. 

Let us have done with the laws and the 
judges and (lick to the philofophers : it cannot 
DC denied, that they formerly faid and did as 
many lidiculous thiiigs as ourfclvts. thcrcforo 
we are bound to (land up againfl the in, if it is 
only through jealoufy, like two of a trade. 

Aristus. 

Numbers of them have undoubtedly broached 
fcolifti opinions, becaufc they were men ; but 
their fancies, however idle, ntvcr kindled ci\il 
war, whereas yours have been the caufe of fc- 
veraJ. 

ACROTAL. 

And in this are we truly admirable. Can 
* '"there be anything more glorious, than to have 
put the whole wcrld into commotion by a few 
arguments ? Do we net in this reicmMc thofc 
magicians and enchanters of old, whj .-.iKI 
raife ttoro^ bid tcm.pcfts by a few words: Weic 
it not fon^'thcfc raf-'aily tcllows wi:h tlieir mulcr- 
llandings, we fhould be lords of the univerl'c. 

Aristus. 

Well then, tell them they have no undcr- 
ftanding ; prove to them that they reaibn biidly : 
they have rally *d you, why do you not ridicule 

them 
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tbem in their Jiirn? 3lU> my, dear 'DoRor^J 
muft intercede with you for that poor ^ifciple*of 
Locke, that you are in fuch hafte to have burnt. 
Confider thofe fort of proceedings are now quite 
out of fafhion. 

ACROTAL, 

I believe you are in the right ; we muft [fiOl 
upon fome other method of filencing theft kv 
:6gnificant philofophers. 

Aristus. 

Take my advice, be filent yourfelf. Do you 
and your fraternity lay under the rage of difj^u- 
tation : be compaffionate and benevolent : fce!c 
not for cvH where it is not, and it will Jceafe to • 
be where it is. '- 



hijstorV 
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HISTORY 

OF A GOOD 

B R A M I N. 

JN my travels I happened to meet with an old 
Brainin. l^his man had a great (hare of pru- 
nee and underilandlng, and was very learned. 
He was alfo rich, and his riches added to his 
wifdom; for, wanting nothing, he had no temp- 
tation to defraud any one. His family was ad- 
mirably well managed by three handfomc wives, 
vho fiudicd to plcafe him j and when he was 
weary of amufin^ himfelf with women, he had 
recourfe to philolophy. 

Not far from his houfc, which was handfomc, 
well-furnifhcd, and embclliflied v^ith molt de- 
lightful gardens, dwelt an old Indian woman, 
wlio was a great bigot, ignorant, and wilhall 
verv poor. 

1 wiih, faid the Bramin to mc one day, I had 
never been born ! Why fo? faid I. Becaufc, 
replied he, I have been ftu.lyin^ thcfe forty 
years, and I find it has been fo much time Joit. 
While I teach oth' rs I know nothing myfclf. 
The fenfe of my condition is fo humiliating, it 
makes all things io diflaficful to me, that lil'e is 
become a burtiien. I have been born, and I 
€xi(l in time, without knowing what time h : 
I am placed in the confines between two eter- 
nities, as our wife men fay, and yet i have no 
idea of eternity : I am compofed of matter, I 
think, but have never been able to fati^fy my* 
fc'If what it is that produces thought; 1 even 

ain 
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am igaorant, whether my underftanding Is a 
Umple faculty I poflefs, like that of walking and 
xligefting ; or if I think with my head in the 
fame manner as I take hold of a thing with my 
hands. I am not only thus in the dark with re- 
lation to the principles of thought, but the 
principles of my motions are entirely unknown 
to me : I do not know why I exift, and yet I am 
applied to every day for a folution of thefe mat- 
ters, and I muft return an anfwer : I can fay 
nothing fati&fadory on the head : I talk a great 
deal, and when I have done fpeaking, remain 
confounded and afhamed of what I have faid. 

I am in ftill greater perplexity when I am 
afked, if Bramin was produced by Witfnou, 
or if they have both exifted from eternity, God 
is my judge, that I know nothing of tne mat- 
ter, as plainly appears by my anfwers. Reve- 
rend father, fays one, be pleafed to inform me, 
how evil is fpread over the face of the earth.. I 
am as much at a lofs as thofe who afk the quef- 
tion. Sometimes I tell them, that every thing 
is for the beft ; but thofe who have the gout or 
the ftone, thofe who have loft their fortunes and 
their limbs in the wars, believe nothing of it 
any more than myfelf. I retire to my own 
houfe full of curiouty and ignorance. I confult 
the writings of our ancient fages, and they ienre 
only to bewilder me the more. I talk with 
my brethren upon the fubjeft: fome tell me we 
ought to make the moft of life, and laugh at 
the world ; others think they know fomething, 
and lofe themfelves in vain and chimerical hy- 
pothei'es : every thing adds to the load I feci. 
Sometimes I am ready to fall into defpair, when 
I reilc6t^ thatj after all my refearcbes^ I neither 

know 
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know from whence I came, what I am^ whirtier 
I fliall go, or what is to become of me. 

The condition -in which I faw this good man 
gave me real concern. No one could be more 
rational, no one more open and honeft. It ap- 
peared to me, that the force of his imdcrftand- 
ing, and the fenfibility of his heart, were the 
ttufes of his mifery. 

The fame day I had a convcrfation with the old 
vroman, his neighbour. I afked her if (he liad ever 
been afflided at not knowing how her foul was 
•madeP She did not fo much as undci-ftand my 
qucftion : fbe had not, even for a moment in 
her life, a thought about thefe two fubjeftf, 
tfoncernino; which the Bramin had fo tormented 
•himfeif : me 'believed, from the bottom of her 
-heart, in the metamorphofes of her god Witf- 
nou, and provided fhe could get fomc of the 
•waters of the Ganges to make her ablutions, 
fhe thought herfelf the happicft of women. 

Struck v/ith the happinefs of this jwor crea- 
ture, I returned to my philofophcr, whom I 
thus addrefie-l : are jt)u not afhamed to be thus 
miferable, wheTi, no' fifty yards from you, there 
46 an old automaton, who thinks of nothing and 
lives contented ? You are ripht, replied he ; I 
have faid to myfelf a thoufand times, that I 
fhould be happy, if I was but as ignorant as my 
old neitrhbour j and yet it is a happinefs I would 
not with for. 

Thi*« r.ply of fhe Bramin made a greater im- 

rcflfum on me than any thing that had pafled. 
examined my own heart, and found, of a 
Iruih, that I m^'fclf fhould not wifli to be 
happy, on condition of being ignoraju. 
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I propofed this matter to fomc philofophers, 
and tiicy were alt of my opinion : and yet, fald 
I, there is fomething very contradictory in ihis 
manner of thinking ; for, after all, what U thf , 

2ucftion f Is it not to be happy ? What figni- -— r 
es it then, whether wc have underftandings or 
whether we arc fools? Befides th^rc is this to be 
faid : thofc who are contented with their condV" . ^ . 
tion arc fure of that content ; whereas thoft. 
who have the faculty of reafoning, are not al- 
ways fure of reafoning right. It is evident ihcriJ - _ 

added I, that we ought rather to wlfh not to 
have common fenfe, if that common fenfe coa- 
tributes to our being either miferable gr widccdt 
They were all of my opinion, and yet not on^ 
of them could be found to accept of happl/icffl . 
on the terms of being ignorant. From hence t '7 "^ 
concluded, that thoush we may fet a great valud 
uponlijippinefs, we let a ftill greater upon rca«l 
/on. 

But after having maturely rcflefled upon thi$ 
aflair, I thought there was great madneis in pret \ 
ftrring reafon to b^ppineft. ' How is this cbn(r^- 1 

dlftion to be explafoed > L!ke all cd^ers. A* 
great deal may be faid about it ' 



O N 
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On allegories. 

ONE day Jupiter, Neptune and Mercuiy, 
being upon their travels in Thrace, took 
up their lodgings with a king named Hyrieus, 
who gave them a cordial reception. The three 
deities, after having made a plentiful meal, afked 
their hoft, what they (hould do for him in re- 
turn for his civility. The good man, who was 
paft having children, told £em, that he ihould 
PC very much obliged to them if they would 
give him a fon. The gods immediately ordered 
the head of a bullock newly killed to be brought 
^hem, and piffing therein all three, Orion was 
bom from the mixture, who was afterwards 
made a conftellation, ?.nd known in the earlieft 
times of antiquity. This conftellation had the 
name of Orion given it by the ancient Chal- 
deans, and we find it mentioned in the book of 
Job. JBut after all it is not eafy to conceive, 
how the urine of three gods could produce a 
boy. It will be a difficult matter for the Daciers 
or Saumars to find a reafonable allegory in this 
curious tale, unlefs they have a mind to infet 
from hence, that nothing is impoffible to the 
gods, feeing they can get children by piffing. 

There were two rakehelly young blades in 
Greece, who were told by an oracle to beware 
of Melampigus : one day Hercules happened to 
meet with them, ?nd tying them together by the 
feet to the end of his club, flun^ them in that 
manner acrofs his back with their heads down- 
wards like a brace of rabits. Melampegos in 
Greek fignifies black arfe. Upon feeing Her- 
culcs's breech ihcy immediately cried out to one 

another. 
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another, the oracle is fulfilled, this is black arfe. 
Hercules fell a laughing, and let them go about 
their bufinefs. Now, I fay once again, were 
the Daciers and the Saumars to ftudy till they 
cracked their brains, they would never be able 
to draw a moral fenfe from thefe fables. 

Among the fathers of mithologv, there were 
(bme few who had the gift of a fruitful imagi- 
nation ; but far the greateft part of them joined 
to this imagination a great deal of wit. Not 
all our academies or makers of devices, even 
thofe who compofe the legends for the counters 
of the royal treafury, will be able to hit upon 
more juft, more pleafing, or more ingenious al^ 
legories, than thofe of the nine Mufes, of 
Venus, the Graces, the God of Love, and fe* 
veral others, that will continue to be the delight 
and inftru£bion 0/ all ages, as I have alreadj 
obferved in another place. 

It Inuft be acknowledged, that the ancients 
almoft alwavs explained themfelves.by allegories* 
The primitive fathers of the church, who were 
for the mod part Flatonifts, copied this method 
from their mafter Plato. They have been'cen* 
fured ia4eed for, having carried this paffion for 
allegories and allufions too far. 

St. Juftin in bis apology fays, that the fign of 
the crofs is imprefled upon the members of the 
human body ; that when a man ftretches out his 
arms, . he is the perfedt figure of a crofs, and 
that the nofe forms an exa6t crofs with the face. 

According to Origen, in his explanation of 
Leviticus, the fat of the vidlims fignifics the 
church, and the tail is a fymbol of perfeve- 
rance. 

St. Au- 
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St. Auguftin, in his (crrr.on on the ilifTirrence 
and agreement of the two iicncalo^j^ies, thus ex- 
plains CO his auditors why St. Matthew, though 
he reckons forty-two gcnL-rutions, ^ives us 
an account of forty*oiie only. The reafon 
is, fays he, we ought to reckon Jcconirs 
twice, becaufc he went from Jcrufalem to 
Babylon. Now this journey is the eorner- 
ttone^ ami as the corner- ftonc is one foot in the 
fide of one wall, fo it is likewifc on the fide of 
rile other wall. This (lone therefore may bo 
counted twice, and in like manner we may 
reckon Jeconias twice. He adds, moreover, 
that we fliould ftnp at the number forty in the 
forty-two generations, hccaufe that number fig* 
ffiifies life. l>n is the figure of beatitude, and 
ten multiplied by four, which rcpreAnts the 
four elements and the four feafons, produces 
forty. 

in his fifty-three fermons he has afcribed mod 
•ma2i|ig emblematical prot)ertics to the dimen- 
fions of matter. Breadth is the dilatation (>f the 
heart. Length kme fuflferlng and patience. 
Height is hope and depth of faith. So that, ex-* 
tfaiuve of the allegory, matter is here made to 
have four dimcnfion< inftead of three. 

It is clear snd indubitable, fays he in his fer- 
mon on the 6th pfalm, that the number forty is 
an emblem of man's lv)dy, on account of the 
four elements, and the four qualities, heat, cold, 
df "nefs and nu'ifhirc ; and as the number four 
relates to the body, the number three belongs to 
the foul •, because we arc to love (iod with a 
threefold love with all our heart, with all our 
foul, and with all our mind. The numberyi-wr 
has affinity to the Old Teftamcnt, and that of 
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ihr0f t6 the New, Four and three mdke the 
number of feven days compleat, and* the eighth, 
is the day of judgment. 

There is no denying th^t moft 6f thcfe alle*^ 

gories have an air of liiifplaced alFeAation, little 

fuitable to real eloquence : but then it fhould ht 

confidercd whom we find. Thofe fathclrs fome<^ 

times make ufe of thefc figures, wrote ia an igfc» 

aiid in. a country, where almoflall the art^ wer^ 

degenerated j they fufFered thtir fubiime genius' 

and deep erudition to ftoop to tlie weakncfs and* 

imperfedions of the times.; and St. Auguftin i^ 

no Icfs worthy of our veneration, for having* 

paid this tribute to the bad tafte of Africa in th^' 

4th century. -' 

The difcourfes of our xtodcrn preachers are* 

free from thefe blemifhes ; not that we prefumtf 

to prefer them to the fathers, only the prefent 

age is preferable to thofe in which they wrote*: 

Eloquence after them became every day more and 

more corrupted, nor did it recover itfelf till df 

late years. It ran into many excefics ft ill grcatei^ 

than thofe we have mentioned ; and among the? 

barbarous nations it was cVen ridiculous till the 

age of Lewis XIV. If We look into the dd 

fermons, we fhall find moft of them even far 

below the dramatic pieces of paflion, which were 

played at the Hotd di Beurgagne. But in theic 

barbarous fermons we may ftill find a tafte for 

allegory, which his never been, wholly laid 

afide. The famous Menot, who lived in the 

reign of Francis I. was the writer who did moft 

honour to the allegorical ftyle. The gentlemen* 

of our courts of jufticc, fays he, are like a cat, 

to whofe ^are a cheefe is committed, leaft the 

xoke Ihould gnaw it s a fingle bite of the cat 

would 
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would do the cheefe more damage, than the nib- 
line of twenty mice. 

The following paflase is no lefs curious : 
** The woodcutter in a torcft lops off both great 
^ and fmall branches, and makes them up into 
** fagots together. In the fame manner do our 
•* churchmen, by virtue of difpenfations from 
** Rome, accumulate to themfelves both great 
** and fmall benefices. The Cardinal's hat is 
^< garnifiied with bifliopricks ; the Bifhops with 
^ abbeys and priories ; and all together are gar- 
^ niihed with devils. All the wealth of the 
^* church muft pafs tbroueh the hands of three 
** Cordeliers of the Ave Maria. The Benedi^ia 
^^ tu are fat abbies of Bencdidines ; in mulieribus. 
** Is the patron and his lady ; znifruSfus ventris 
** feaAing and merrv making." 

The fermons of Barbet and Maillard are ex- 
a&ly in the fame ftyle; they were delivered 
rartly in bad Latin and partly in bad French. 
The fermons in Italy were in the fame taftc. In 
Germany it was ftiU worfe. This monftrous 
medley gave birth to the Maceronic ftylc, which 
is the mafter-picce of barbarifm. 1 his kind of 
eloquence, fit only for Huns and Hottentots, 
kept its ground the time of Lewis XIII. The 
Jefuit (jorafla, one who fignalizcd himfclf 
amongft the opponents of common fenfe, never 

E reached in any other. He compared the cele- 
rated Theophiius toacalf, bccaufcTlicophilus' 
former name happened to be Viaud. Now 
the fleih of a calf, fays he, is ^ood to road or 
boil, but thine is fit only to beournt. 

What a difference oetween the allegories 
made ufc of by our barbarous writers, and tholb 

we 
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we meet with in Homer, Virgil, and Ovid ! 
And therefore if we have amongft us any re- 
mains of thofe Goths and Vandals, who affeft 
a contempt for the fables of antiquity, it is 
plain they have not much reafon op their 
iide. 



ON 



On polytheism. 

TH E belief of a pluralicy of gods is one of 
the great -errors with which the aioderns 
reproach the Greelcs and Romans : but let any 
one (hew me, in one word, from whence it may 
rcafonably be inferred, that they had more thaji 
one fupreme God, and I will allow the cenfure 
to be juft : but if no fuch feat, no fuch expref- 
iion, can be found ; but, on the contrary, they 
every where abound with monuments and pai- 
fages, which bear teftimony to one fupreme 
God, fuperior to all the other gods; we are 
bound to acknowledge, that the judgments paflcd 
on the ancients is as rafli, as thofe we frequently 
pafs upon our cotemporaries. 

We may read in a thoufand different places in 
their writings, that Zeus, Jupiter, is the maftcr 
of gods and men. Jovis omnia plena. And 
St. Paul himfcif gives the following teftimony 
with regard to the antients. " In God we live 
** and move, and have our being, as one of 
*' your poets expreflcs it." After this teftimony 
ihall we prefume to accufc our maftcrs of not 
acknowledging a fupreme God ? 

Wc arc not here to examine, whether there 
was in former times a Jupiter, king of Crete ; 
whether he was made a God ; or whether the 
Egyptians had twelve great Gods, or eight ; or 
whether the Jupiter of the Latins was one of 
this number? '1 he prefent objedl of enquiry is 
only to know, whether the Greeks and Ro- 
mans acknowledged a divine being, fupreme 
over the reft of the heavenly beings. Thib they 

are 
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are for ever repeating, and therefore w6 cannot 
but believe them. 

Let us only look into the admirable epiftle of 
the philofopher Maximus of Mcdavra to St. 
Auguftin : *' There is one God," fays he, 
** without beginning, the common parent of 
*' all things, who has never begotten any one 
*« like himfelf. Who is the man fo brutifli or 
«< ftupid, as to entertain a doubt thereof? " Thus 
does this heathen, who wrote in the fourth cen- 
tury, declare the fentiments of all antiquity. 

If I was to draw the veil -of the Egyptian 
myfteries, I fhould there find the knit by whom 
all things were produced, and who prefides over 
all the other deities ; 1 fhould find Methra amo^ng 
the Perfians,5r^;w^ among the Indians j and 
it is more than probable, that I (hould be able 
to demonftrate, that every well-governed nation 
acknowledged a fupreme being, who had other 
inferior Gods fubordinate to him. I fhall riot 
inftance the Chinefe, whofe government, the' 
moft refpe(5lable on 'the earth, have never ac-' 
knowledged any more than one io\t God for 
upwards of 4000 years. But to confine myfclf 
tojthe Greeks and Romans, who are the prin- 
cipal fubjedts of this enquiry. It is al- 
ledged, they admitted numberlefs fuperftitions. 
There is no doubt of it. Every one knows* 
they adopted the moft ridiculous fables, and to 
this I add, that they themfelvcs laughed at 
them. The bafis of their mythology, however,' 
was founded in reafon. 

In the firft place, allowing that the Greeks 

gave their heroes a place in heaven, as a reward 

for their virtues. This was a moft prudent and 

ufeful ad of religion. What more glorious re- 

E commence 
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compencc could thcv have given them ? What 
nobler incentive could have been propofcd? Arc 
we to cenlurc this ? We who, blcfled with the 
light of truth, have rcligiouflv prcfervcd this 
cuftom which the ancients m-ft thought of? 
The number of faints, to whom wc have rai'cd 
temples and alrars, infifiitcly exceed tlioit jfthc 
Greek and Roman demi-godsi and heroes : the 
<)nly difFerence is, that they granted the honour 
of an apothcofis to the moil illuilrious and con- 
fpicuous adlions ; we to the more mild modeil 
virtues. But their deified heroes, though they 
were admitted into the court, or parto<jk of the 
favors of Zeus, the Dtmiurgcs^ the eternal Lord, 
they did not fharj his throne or power: and 
ivhat is there fo very irrational in all this ? Is it 
iiot a faint type of our heavenly hierarchy ? No- 
thing can convey 3 more falurary moral; and bc- 
iides it is not phyfically impofTible in iifclf. Here 
is no reafon to turn into ridicule a nation, to 
whom we are indebted fgr the knowledge of our 
alphabet. 

The fecond fubjcil of reproach we have 
aeainfl them is for admitting fuch a iu)nilx:r of 
Gods into the government of the world. Nep- 
tune prefidcs over the lea ; Juno over the air ; 
Eolus over the winds ; Piuto or \'ecla <>vcr the 
earth, and Mars over the lielJ of battle. Let 
us reject thefe genealogies, uhich were as falfe 
as many of thofe modern ones that are cvcrv 
day bcftowed ujion men ; let us condemn all 
their adventure^, wliich are fit only for Lhe Ara- 
bian Nights £nicrt:iinmentt, and which never 
made any part of the biilu cf the Cireek or 
Roman rdijion : i^ut, in ihenamc ofgoodnefi, 
where would be the Itupidity of adopting beings 

of 
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erf the fecond order,, to whom fome degree of 
power is given over us ; mortals who are, per- 
haps, only of the hundred thoufandth. Is there 
any bad philofophy in this, any phyfical falfity ? 
Do we not acknowledge nine orders of celeftial 
fpirits fuperior to men r Have not thefe nine or- 
ders each a different name, and did not the Jews 
borrow moft of thefe names from the Perfians ? 
Do we not affign particular funftions to feveral 
angels ? There was a dcflroying angel who 
-fought for the Jews. There was jhc angc! of 
travellers, who ferred as a guide to Tobias. 
Michael was the tutelary angel of the Hebrew 
people. We arc told in Daniel, that he fought 
with the angel of the Perfians, and difputed with 
the angel of the Greeks. In the prophet Za-i- 
chery we read of an angel of an inferior oi-der, 
who gives an account to Michael of the ftate ifi 
which he found things upon earth. Every na- 
tion has its particular angel. The feptuagint 
verfion tells us in Deuteronomy, that the Lord 
divided the nations according to the number of 
the angels. St. Paul in the Adls addreffes himfeff 
to the angel of Macedonia. Thefe eelcftiai 
fpirits are often called by the name of Gods*, 
Elo'im^ in fcripture ; and (he word that anfwer§ 
to TheoSy Dcus^ God, in all nations, does not 
conftantly fignify the fupreme mafter of heaveh 
and earth, but frequently a heavenly- being ; a 
being fuperior to man, thoiigli dependant upon 
the fovereign Lord of nature. Thetltlb is trveh 
given at times to princes* and rulers. ' • 

Since then it is held as a real truth with usj 
that there arc heavenly fubftances charged with 
the care of men and empires, thofe nations^ 
who hav? admitted this truth, without- tiie }ight 
E 2 of 
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of revclailon, are certainly more worthy of our 
cilecin ihan contempt. 

The ridicule or error then docs not lie in po- 
lytbeifm itfcl/, but in the nbufc made of that 
belief in the vulvar fables, and in the multitude 
of ridiculous deities, which every one fet up 
after his own fancy. 

l*he goddcfs of the breads Dea Rumi/Ia^ the 
goddeCi of the conjut;al art Dfa PeSlunday the 
god of clofe ftools Dtus Stercutius^ and the god 
of f — t— g Deus Crepitus^ arc certainly no very 
refpc£lablc deities. Thcfe puerilities, whicn 
fcrved as the amufemcnts of the old women and 
children of Rome, only proves that the word 
Deus had very diflfcrcnt acceptations. It is ccr* 
tain, that the Deus Crepitus did not caufc the 
fame idea as Deus Divum et Hominum Puter^ 
the Father of Gods and Men. l*he Roman 
pontifs never gave a place in their tempK s to 
ihofe little pupj>cts, with which the good wo- 
men ufcd to fill their chambers and clofets. The 
religion of the Romans was in the main ex- 
tremely grave and rigid. Oaths were held in- 
violable. They could iK)t begin a war till the 
College of the Fcccalcs had declared it juft. A 
veftal, that was convidtcd of having broke her 
vow of virginity, was condemned to die. All 
which befiK-aks a people rather rigid than ridi- 
culous in their morals. 

I fliall confine myfelf here to prove, that the 
Roman fcnatc fliewed no marks of wcaknefs in 
adopting j^olytheifm. It may be afked me, how 
a fcnate, who by two or three of their deputies 
only imp olcd chains and laws upon us, could 
fufl'cr fo many extravagances, and countenance 
fucb a heap of abfurd fables among their pon- 
tiffs? 
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tifFs ? I (hall find no great difficulty in anfwering 
ihis queftion. Wife men in all ages have made 
ufe of fools. They willingly left the people in 
pofleilion of therr favorite feafts the Lupercalia 
and Saturnalia, fb long as they continued obe- 
dient to authority. The holy chickens, who 
foretold viflory to their armies, were exempted 
from the fpit and the pot. Never let us be fur- 
prized, tltat the wifeft governments have per- 
mitted the moft ridkulous cufloms or improbable 
fables. The(e cuftoms, thefe fables, exited 
before thofe governments were formed ; and we 
do not pull down an extenfive and irregular 
city, merely for the fake of building it again by 
rule and compafs. 

BvA how happens itf ibme one will fay, thaty 
on the one hand, we perceive fo much philo^ 
fophy and fcience, wd on the other fo much fa« 
naticifm ? It is becaiife fcience and philofophy 
came to the world a little before Cicero, and fa- 
naticifm had already been in being for many 
ages- Policy then faid to foljy and fanaticifm, 
let us live all three together as comfortably at 
we can. 
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PHILOSOPHICAL MISCELLANIE 

EPISTLE. 

ON THE 

NEWTONIAN PHILOSOPHY.* 

TO T H B 

Marchionefs of Chastelet. 

IMMORTAL Emiljr, moft powerful mind 
Pallas of France, and glory of 'thy kind ; 
Surpaffing age, even in the bloom of youth 
The pupil, friend, of Newton and of truth. 
Thy fires tranfpicrcc me, and thy charms con 

troul ; 
I feel the force, the brightncfs of thy foul f 
To thee attfaftcd, I renounce the bays 
Sought on the ftage, while yet I liv'd pn praifc 
My wit, correcled, roves not as before. 
Of vain apphufe idolatrous no more ! 
Let earth born Rufus with refcntmcnt rave. 
And drag his fenfelefs fury to the grave. 
In rhyme ftill ftraining coWly to cnclofc 
Some trivial thoughts, that would depreciate 

profe, 
Thatharmlcfs thunder let him hurl at me. 
Which firfthis rage for others might decree. 
'Jo blaft my (dmt let pedant Zoilus fedc, 
And fpread unmeaning malice once a week i 
With me their envy withers in the bud ; 
I fee no trafls imprinted in the mud. 
Philofbphy, all charming powerful queen, 
iifts the wife mini* above corroding fplcen. 

Happ> 

*T)iJs Epiftle was piefixedto the Elements of Newton'i 
PhiJuibphy, pubii/hcd M. iic Vu\vadie, in 17-^^ Vid 17^1. 
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Happy on high where Newton now remains. 
Knows he on earth if enmity yet reigns ? 
Not mone than he my enemies I know. 
While truth augufl: invites me from below. 
Already fee flie opes the gate the day ! 
"The lifts I enter, and purfue my way ! 
The mafly whirlpools heaving itiil for place, 
Heap'd without rule, and moving without fpace, 
Thofe learned phantoms vanifli from my light. 
And day comes on me with her genuine light ! 
That vaft expanfe, of being the abode. 
Space that cor.trJns the immenfity of God ; 
Sees in li .r brtail this bounded fyltem move. 
Of planets, worlds beneath us and above. 
Whofc wl'ole extent fo worrir'ous to our fenfe. 
Is hat a point, an atom in th' immenfc. 

God fpeakfj and chaos at hi* voice fubfides^ 
In various orbs the mighty mafs divides ; 
At onct they gravitate, they ftrive to fall. 
One center feeding which attraSsthem all. 
That foul of nature, that all moving fpring. 
Lay long cocceal'd j an imregardied thing ; 
Till Newton's compafs moving through the fpace 
Meafurcs all nature, and difcovers place. 
The famous laws of motion are furvey'd. 
Drawn back the veil, theheav'ns are all difplay^d. 

His learned hand unfolds the glitt'ring robe 
That clothes yon lucid animated globe, 
Who guides the feafons and who rules the day. 
Mine eyes diftinguifh each emitted ray. 
With purple, azure, emerald and rofe, 
Th' immortal tifiiieof his habit glows. 
Each emanation in pure fubftance bears 
The various colours that all nature wears : 
Thofe blended tints illumioate our eyes. 
Give life to matter, fill th' expanded ikies. 

ttenul 
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Eternal pow'rs, who, near the king of klngs^ 
Burn with hit fires, and cover with your wing^ 
His throne ^ O lay ! when viewing Newton's 

plan. 
Were you not jealous of that wondVous man ? 

The fca too hears him ! with (lupcndous dance 
I fee the humid element advance ! 
Towards heav'n it rifcs ; hcav'n attradh it high : 
But central power, more potent, as more nigh. 
Each effort itops : the fea recoils ; it roars ^ 
Sinks in Its bed, and rolls againd the (horcs. 
Yc comets, dreaded like me bolts of Jove, 
In vaftellipfes regularly move ! 
Ceafe with your motions mortals to affright : 
Remount, defcend near the great orb of light : 
Elance your fires ; fly, and as each a ppears^ 
Reftore the vieour of exaufled fpheres. 
Thou, fifler of the fun, who in the Ikies, 
Of dazzled fages mock'd the feeble eyes ; 
Newton has mark'd the limits of thy race, 
March on, illiunine night, we know thy place* 
Earth change thy form ; let the great law of 

matter, 
Dcprcfs thy poles, and highten th' Equator. 
Avoid, thou pole, that fix*d to fight appears, 
The frozen chariot of the northern bears : 

Embrace in each of thy immenfe careers, 
Almofl three hundred centuries of ycars.f 

How beautiful thefc objects ! how the mind 
Flies tothofc truths enlighten'd and rcfin'd ! 
Yes, in the breafl of G^, it may rejoice. 

And, far from matter, hear the etcrnars voice. 

Thou 

f 'file period of the proccflion of the equinoxes, wliith 
it Aiiilhed 111 twenty lix tluiuiiuid nine hundred and twen- 
ty ycirt. 
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Thou whom Aat voice familiarly invites. 
Say, cv'n in youth, the feafon of delights. 
How haft thou dar'd, in fpite of cuftom's foro^ 
To move fo boldly thro* fo vaft a courfe ? 
To follow Newton in that boundlefs road. 
Where nature's loft, and ev'ry thing but God I 
Purfuing thee I venture to advance. 
And bring home truth, that wanderer, to FrancflU 
While Algarotti % fure to pleafe and teach. 
Conduct the ftranger to the Latian beach. 
With native flow*rs adorns the beautious maid. 
And Tyber wonders at fuch worth difplay'd ^ 
I grafp the compafs, and the out* lines trace,. 
And- with coarfe crayons imitate her face. 
Til' immortal Eur all fimple, noble, grand,* 
Should I attempt it, my unlldlful hand. 
To her, as thee, no lultre could impart,/ 
Above all praife, and far above my art» 
^ • II I - I ' 

I M. Algarotti, a yoang Venetian, was then printiiijg^' 
3t Venice a treadfeof fight, in which he explains attra^*- 
•n. M. de Voltaire was the firft in Francctfaat explaiiMif 
the diicoTcricsof the great Newton.^ 
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DEDICATION 

T O T H B 

Marchionefs oFChastelet, 

Of the Edition of 1 745. 

Madam^ 

THE firft time I placed your refpcitablename 
at the head of thefe elements of philofophy^ 
wc ftudied together ; but you have fuice taken 
a flight I am no longer able to follow. My cafe> 
therefore^ is i^owiliKe that of a grammarian, de* 
dicating d treatife of rhetoric to a Dcmofthcnes or 
a Cicero. I am offering fimple elements to a per- 
fon, who has penetrated all the depths of the 
higher geometry, and who alone among us has 
tranllaud, and writteiz comments on, the great 
Newton. 

That philofopher in his life- time reaped all 
the glory he dei'erved. He excited no envy, as 
he cou d have no rival. The learned world were 
his dilciplcs ; and others admired, without pre- 
fuming to underftand him. liut the honour done 
him by you, is certainly the greatcft he ever re- 
ceived. 1 am at a lofs which to admire mod, 
Newton, the inventor of the Fluxionary cal- 
culus, who difcovcred new lav/s in nature, and ". 
anatomized light ; or you, madam, who amidft f 
the diffi-^ations annexed to your condition, are } 
fo well acquainted with all his difcovcries. Thofe I 
who fee you at court will hardly look upon you » 

as 
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as a comentator on philofophy ; and the leamedf 
who are learned enough to read your writings* 
will ftill lefs conceive, that you can floop to tran- 
fitoryamufemcnts, with the fame eafe you foar 
to the moft lublime truths, l^his eafinefs and 
fimplicity, ever highly valuable, but fo rareljr 
joined with talents and fcience, will at leaft pro- 
cure pardon for your merit. This is, in general^ 
all that can be hoped from perfons with whom 
we converfe ; but the fmall number of fuperior 
geniu fes, who have applied themfelvcs to the 
fame ftudies, will conceive the higheft venerad- 
on for you, and pofterity will look on you with 
aftonifhment. That perfons of your lex have 
reigned glorioufly over large empires does not fur- 
prize me. A woman, with a wife council, may 
rule like an Auguftus: but to penetrate, within- 
defaiigable labour, truths which intimidate moft 
perfons to approach, to difplay, in hours of leifure, 
what the grcatcft philofophers are incefTandy 
ftudying ; is a gift, Madam, peculiar to yourfelf, 
and exhibits a pattern that will be very rarely 
imitated, &c. 
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Newton'sPhilosophy. 

IN THREE PARTS. 
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P A R T. I. 

C H A P. I. 

Or God. 

Reafons which every per/on does not approve, iJ/J- 
fons of the Materiaiifts. 

NEWTON was fully pcrfuaded of the ex? 
iftcnce of a God, and by that term under- 
flood not only an infinite, almighty, eternal, 
creative being ; but a mailer, who had eftablifbed 
a relation between himfelf and his creatures ; as 
without this relation^ the knowledge of Grod is 
only a barren idea, which would feem to lAvite 
CTer> reafoner of a pcrverfe nature, to the pra£Uoc 
of vice, by the hopes of impunity. 

Accordinisily, that great philofopher, at the 
ends of hisrrincipia, makes a lingular remark^ 
jiamely, that we do not lay my eternal, my io- 
£uaite, because thcic attributes do not at all re*» 
late to our nature ^ but we fay, and k is our doqr 
ta ^y, my God \ and are thereby to underflani 
the mailer and prefer ver of oui Lfe, the C'bjcfi of 
our thoughts. I remember, that in feveral con« 
verfations I bad in 1726, with Dr. Clarke, tbat 
philoibpher never menu .ned the name of God, 
out with a remarkable air of recolle<Slion and re- 
ipe£l ; and when I owned to him, how much it 
jUJLcted me, he Lid he had infenilbly from New^- 
ion acquired that collom^ which ihould indeed Be 
the cuilom of every man. Newton's whole pbi- 
loibphy neceiTarily leads to the knowledge of a 
fuprene being, who has freely created, and ar- 
ranged all things, f'or if the world be finite; 
U there be ^ vacimm^ the exiileoce of matter i^ 

not 
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jiotncceflary;.and therefore has received cxif- 
tence from a free caufe. If matter gravitates, 
as we know it. does from demonftration, it 
does not appear to gravitate from its nature, as it 
is extended by its nature ; it has therefore re- 
ceived its gravitation from God. If the planets^ 
in a fpace void of refiftance, revolve one way 
rather than another, the hand of their creator 
muft have dire£ied their courie that way, with an 
abfolute freedom. 

The imaginary phyfical principles of Defcartes 
are very far from leaain| the mind in this manner 
to the knowledge of its creator. God forbid 
that I fliould be guilty of fo horrid a flander, as 
to. charge diat great man with difowning the 
Ibpreme intelligence to which he was fo highlv 
indebted, and which had raifed him above almoft 
all the men of his age. I only fay, that the abufc 
he hasfometimes made of his genius, has led his 
followers to precipices, from which their matter 
kept himfelf at a great diftance. I fay, the Cartc- 
fian fyftem has produced that of Spmofa : I fayj 
I have known many perfons led by Cartefianifm 
to admit of no other God than the immenfity of 
things ; while, on the contrary, I never knew one 
Newtonian, who was not a Theift, in the 
Rti&eA fenfe. He who with Defcarters, is once 
perfuaded, that it is impoffiblefor the world to 
be finite ; that motion is ever the fame ; when 
any one can prefume to fay, give me motion and 
matter, and I will make you a world : then fuch 
ideas, it muft be owned by confequcnces toojuft, 
feem to exclude the idea of a being alone infinite^ 
alone author of motion, alone author of the or- 
ganizations of fubftances. 

It may perhaps appear ftraoge to m any, dixt 

amon^ 
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among all the proofs of the exiftencc of a Qod, 
the ftrongeft in Newton's opinion, is that of final' 
caufes. The defign, or rather the defigns, various 
ad infinitum^ difplayed in the moft enormous and 
moft minute parts of the univerfe, form a demon- 
ftration, which, from its* being fomanifeftly fen- 
fible, is little regarded by fome philofophers ; but 
Newton thought, that thefe infinite relations, 
which he, more than any other man, difcerned, 
could only be the work of an artift infinitely 
wife. 

He made little account of the proof drawn 
from the fucceflion of beings. It is commonly 
laid, that if men, animals, vegetables, and what- 
ever compofe this world, were eternal, a feries of 
generations, without caufe, muft of confequence 
be admitted. The exiftenceof thefe beings, it 
is f aid, would have no origin ; no external can 
be fuppofed to rife again from generation to ge- 
neration, without a beginning ; no external, be- 
caufe no one can exift of itfelf. Thus every 
thing would he aiFed, and nothing taufe. * 

This argument appeared to him founded onljr 
on the ambiguity oi generations^ and of beings 
formed one by the other. For atheifts, who ad- 
mit a plenum, anfwer, that there are, properly 
fpeaking, no generations : there are notfeveral'. 
fubftances : the univerfe is a whole neceflarily 
exifting, inceflantly di^laving itfelf. It is o^e. 
and the fame being, whole nature is immutable" 
in its fubftance, and eternally varied in its modi- 
fications. Thus the argument drawn from the 
fucceffion of beings, would perhaps prove very 
little againft an atheift, who mould deny the plu- 
rality of beings. He would have recourle to thofe 
antient axiom^y that nothing is produced by 
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nothing i that one (iibilianCe cannot produce 
another i that every tbiim is eternal and ncceflary. 

Matter, fay tiie atUciib, ih ncctrfiUry, bccaufe it 
exifls i motion is ncceflary. hccauie nothing is at 
rcA ; and motir)n is fo ncceflury, ihut in nature 
never any motive forces aic lufl. 

What is to day was yeftcrday ; therefore it 
was before yei):crday, and thus recurring 
without end. No |H:rfon will dure to fay, that 
things fhall return to nothing ; how then dare to 
fay t'lat they came from nothing? 

Dr. Clarke's whole book is not more than fuf« 
ficicnt to ajifwcr tliofe obj'.Clicins. 

In a word, I know not w hcduir thrrc! be a me* 
taiihyfical proof more iirikin^s ^i^d wniih Jjuaks 
Qiore flrongly to man, thaii tlic admirable order 
reigjiinj^ in the world; and wiictlicr there has ever 
Been a liner argument than the following : 7/ji 
heavens dsclari tbi gUry ofG$d. Accordingly you 
fee that Newtoi), at the end of his Op.ics and 
Frincipia, ufes.no other. No leafoning appeared 
to him more graiui and convincing, in favour of 
a dicty, than.tbat of Plato, who makes one of his 
inicrlocutors fay, you think 1 have an intelligent 
Ipul, becaufe you |>erceive order in my words and 
actions ; furcly then, from die order you fee in 
this world, there mud be in it a fpiiit iupremely 
intelligent. 

liut if t)ic cxifteiice of an eternally almighty 
being l>e prf>vcd, it It noteqtmlly proved, tliat this 
being is in&nittly g<xid in the general fenfe of the 
Woid. 

This is thcgran<l rofuRC of the atheift. If I 
admii a God, fays he, tbii>God mull be cood- 
nefs itielf. lie who has given nic bein^, llumid 
alio give IDC happincis : but 1 fee only diliurdcr 

and 
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and caljimity iimcaoig manlcinJi, TK« nf>rei(fity of 

am eternal matter ofFends me lefs then a creator 
dealing fo hardily ivith his creatures. . My juft 
complaints^ my torturing doubts, continues he^ 
are not to be removed by being told, that a firft 
man, compofedof a body and foul, offended ^is 
creator, and that mankind fuffers for his oAence* 
Forift, if our bodies are xferivcd from this fkft 
man, oitr.fouls are not.; and even, if they are^ 
it feems the moft horrid injuftice, for the piuni^ 
meat to defcendfroin Ae fathers to the children, 
ad. Jt. feems evident that the American^, and 
the people of the old world, the Negroes and 
the-LapIanders^.are not all defcended from dial;, 
firft man. The interior conftitution of the organa 
of the Negroes is apalpable demonftradonof ttw* 
No. argument therefore can calm the ntdrrmurs 
ari£ng in my heart agiinft the evils that have over-^ 
pun this globe. Thus I am forced to reject the 
ideaof afupreme being ; of a creator infinitely 
goody who has made infinite evils : and had 
rather admit tlie necelBify.of matter,' geAerationi^ 
asuL eterffal viciffitudes, than a- . God, the fitQ 
author of miferabk creatures. » 

• • To this a,dieift it is anfwered, the words g$pdf 
comfdrty and happinefs areeouivocal : what is dvil 
wfthregaixitoyou, is good in the general plan. 
The idea of an infinite being, almighty, aiti 
wife, and omnipreicnt, does not offend yout 
reafon. Will you deny a God becaufe you have 
been afflifl^ed with a fever? You fay, he owed; 
you happinefs : but what reafon have you to 
think fo ? Why did he owe you this happinefe ? 
Was you in any treaty with him ? Therefore CO 
be always happy in this life, you need only ac- 
knowledge a God, YoH wfao cannot pretend 

\5^ 
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to be perfeA in ctny nno thing, hnu; can yoil 

cxpedk to be pcrfcdly happy ? But rup|x>le that ir» 
a continual jfiappinefs of a hundred years, you 
may havea fit of head-ach ; (hall this Hiort inter- 
nal of pain induce you to deny a creator ? Surely 
no. If therefore you do not ftartleat a quarter 
of an hour's fufFering, why at two hours, wh v at 
a diiy I Why (hould a year of torment prevail on 
you to rcjea the belief of a fuprcmc and univer- 
ial artifan ? 

It is provftd, that there is, in this world, more 
good than evil ; for, after all, few men arcto be 
found who really wifli for death. You then un- 
juftly prefer complaints in the name of mankind, 
and ftill more fo to deny your fovcrcign, under 
pretence that fome of his lubjcAs are unhappy. 

Men are fond of murmuring ; there is a plca* 
fure in complaining, but more in living. We 
delight in viewing only evil and exaggera- 
ting it. Readhiftory, it is replied ; whacJs it 
more than a continual feries of crimes and mif- 
fortunes? Agreed; but hiftories are only there- 
poiitories of great events : tempefts only are re- 
corded ; calms are overlooked. We do not re- 
member that, for this hundred years, there have 
not been a fedition in Pcquin, in Rome, in 
Venice, in Paris, in London ; and that, in gene- 
ral there are in all great cities more quiet than 
tempeftuous years, more harmlefs and fercnc 
days, than days diftinguifhed by great crimes and 
great misfortunes. 

After examining the relations between the 
fprines and organs of an animal, and the dcfign^ 
which difplay thcmfclvcs in every part, the 
manner by which this animal receives life, by 
which he fuftains it, and by which he gives it ; 

voa 
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you readily acknowledge, with admiration the 
fupreme artift. Will you then change your opi- 
nion, becaufe wolves eat the (heep,. and fpiders' 
catch flies ? Do not you, on the contrary, per- 
ceive, that thefe continual generations, ever de- 
voured, and ever reproduced, are a part of the 
plan of* the univerfe ? Wifdom and power^ you 
anfwer, are perceiveable in tfiem ; but goodnefs 
is ftill wanting. How ! You breed creatures in 
a menagery and at a proper feafon flay them ; but 
muft not be cenfured : while you accufe the. 
matter of all animals of cruelty, becaufe heh^s 
made them to be eaten. In fine, if you may be 
happy to all eternity, can any pains and affli&ions 
in this fleeting inftant, called life, be worth men* 
tioning ? And if this eternity be not your portion,* 
make yoiirfelf eafy with this life which you fo 
highly value. 

You cannot think the creator good^ be- 
caufe there is ibme evil in the world. But if 
necefSty fupply the place of a fupreme being ; 
will affairs be mended ? In the fyftem 
which admits a God fome difficulties only are to 
be removed ; in all the other fyftems we muft ; 
encounter abfurdities. 

Philofophy indeed plainly (hews us, that there 
is a God ; but it cannot teach us what he is, what 
he is doing, how and wherefore he does it ; 
whether he exifts in time, or in fpace ; whether 
he has commanded once, or whether he is always 
adting, whether he be in matter, or whether he 
be not there ; &c. &c. To himfelf only thefe . 
things arc known. 
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CHAP; 11. 

Of! Space and Dura TIO^f, as P&o?sftTiB5« 
of God. 

Opinions of Leihmtz, Opiniens end retrfonhtg $f 
Neivton* Infinite matter impoffihU, Epicuruf 
JhoMhave admitted a Gadj creator and gcver^ 
nor. Properties efpurefpace and duration. 

SPACE and dufation are Confid^red hy 
Newton as two beings, whofe exiftenic 
neccfTarily flows from God himfelf i for the in- 
finite being is in every place j therefore cvciy 
place exifts : the eternal being lafls from all 
eternity, therefore an eternal duration is real. 

Newton, in his qtieftions at the end of his 
Optics, happencfd to a/k, <' Do not thefe phe- 
•♦ Aonoena of nature prove, that there is a being; 
** incorporeal, living, intelligent, and omnipre- 
** fentj who, in infinite fpace, as in his fcnfo^ 
•* rij/w, fees, difcerns, and comprehends every 
*• thing in the moft intimate, and moft perfect 
•» manner?" 

The celebrated philofopher, Leibnitz, who 
at firft agreed with Newton, in regard to the 
reality of pure fpace and duration, but fome time 
after oppofed him in every thing, and placed 
himfelf at the head of a different fe<Sl in Ger- 
many, attacked thefe expreffions of the Englifh 
philofopher, in a letter, written in 1 7 1 5, to the 
late queen of Enj>land, confort to George IL 
That princefs, truly worthy of the conefpon- 
dence of Leibnitz and Newton, fct on foot a 
regular difpute by letters between the two par- 
tics ; but Newton, being entirely averfe to all 
controverfy, and a very great ceconomift of his 
tiine^ permitted Dr. Clarke^ his difciplc in phi- 

lofophy. 
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loTophy, and at leaft his equal in met^hyfics, 
to enter the lifts for him. The difpute turned 
upon almoft all the metaphvfical ideas of New- 
ton, and is perfiaps the fineft monument of lite- 
rary contefts exifting, 

Clarke began by juftifying the comparifon 
taken from the fenfirium^ ufcd by Newton, 
He lays it down as a principle, tfiat no being 
can a&, know, or perceive where it is npti 
now God a6Hng and feeing^ every where, a6ls 
and fees in every point of fpace, which in thi§ 
fenfe alone may be confidered as his fenforium\ 
from the impoffibiiit)' of expreffing ourfelves in 
any language, when we prefume to fpeak of 
God. Leibnitz affirmed {pace to be nothing 
but the relation we conceive between co-ex iftent 
beings. Nothing but the order of bodies, their 
arrangement, their diftances, &c. Clarke, after 
Newton, maintains, that if fpace be not real, 
an abfurdity will follow. For if God had placed 
the earth, the fun, and the moon, where the 
fixed ftars are, provided the earth, the moon, 
and the fun were in die fame order with regard 
to each other as they now are, the confequence 
would be, tliat the j^ace then occupied by th^ 
earth, the moon, and the fun, would be the 
fame with that they occupy at prefent j which is 
a contradidion in terms. 

We are, according to Newton, to think the 
fame of duration as of fpace ; that it is a reality i 
for were duration only an order of fucceffioix 
between creatures, it would follow, that what; 
was doing to-day, and what was done a thou- 
fand of years ago, would, in reality, be done in 
the fame inftant. In fine, fpace and duration 
are quantities^ therefore fomething very pc^tive. * 
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It is proper here to take notice of the follow- 
ing argument of the ancients^ as it has never 
been anfwered : A man at the extremity of the 
univerie holds out his arm : this arm muft be in 

Eure fpace, for it is not in nuUibiety ; and if it 
e anfwered, that it is fiill in matter, the world 
will then be infinite, and therefore in this fenfc 
the world is God. 

Pure fpace then exifts ; a vacuum exifts as well 
as matter, and exiils even neceflarily ; whereas 
matter, according to Clarke, exifts purely by the 
free will of the creator. 

But, it will be faid, you admit an immenfe, 
an infinite fpace ; why not admit the fame with 
regard to matter, as fo many ancient philofo- 
phers have done 7 Clarke anfwers : Space exifts 
necefTarily, becaufe God exifts neceflarily. It 
is immenfe ; it is, like duration, a mode ; an 
infinite proi>crty of a being neceflarily infinite. 
Matter is not fo ; it docs not exift neceflarily; 
for was this fubflance infinite, it would be either 
an eflcntial property of God, or God himfelf ; 
but it ia neither the one nor the other -, therefore 
it is not, nor can be inflnite. 

It may be anfwered to Clarke : Matter may 
neccffarily exift, without being on that account 
infinite ; without bcine God : it exifts becaufe 
it exifts : It is eternal becaufe it exifts to-day. 
A phtlofopher is not to admit what he camiot 
conceive ; nor can you cither conceive the 
creation nor annihilation of matter. It may 
very well be eternal by its nature ; and God 
may very well, by his nature, have the immenfe 
power of modifying it, though not that of mak- 
ing it from nothing : For to make a being from 
nothing is a contradi^ion , but there is no con- 
trad idlion 
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tnuii<£tion in believing matter neceflaiy and eter- 
na]» and God nece&ry and eternal. If fpace 
exifb of neceffitjr» matter alio exifts of necef- 
fity. You ought, therefore, to admit three be* 
ings; fpace, whofe exiftence would be real, 
were there neither matter nor God ; matter, 
which, as it could not have been fornied from 
nothing, is neceflarily in fpace 4 and God, with- 
out whom matter could neither be organifed nor 
animated. 

Thefe difficulties Newton himfelf fcems to ob- 
viate, at the end of his optics. He maintains, 
that fpace neceflarily flows from the exiflence of 
God. God, properly fpeaking, is neither in 
fpace nor place j but God being necrflkrily every 
where, conftitutes, in that alone, immenfe fpace 
and place. Thus duration, eternal permanence, 
follows indifpenfibly from the exiilence of God. 
He is neither in infinite duration, nor in time ; 
but eternally exifHng ; and thus he conftitutes 
eternity ana time. In this manner Newton ex- 
plaios nimfelf ; but this is not folving die pro- 
blem. He feems fearfid of owning, that God 
is in fpace : he was afraid of difputes; 

Immenfe, extended, infeparable fpace, may be 
coniidered in feveral portions. For inflance, the 
(pace-occupied by Saturn, is not the fpace occu- 
pied by Jupiter ; but thefe conceivable parts can- 
not be feparated ; the one cannot be put in the 
place of the other, as one body may be put in the 
place of another. In the fame manner, duration, 
infinite, infeparable, and without parts, may be 
conceived in feveral portions ; though to conceive 
one portion of duration put in the place of another, 
would -be an utter impofBbiJity. Beings exift 
in a certain portion of duration, called time, and 
F may 
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may exift in any other time ; but a part concdv-* 
cd of thtt, duration, any particular time, can only 
be where it is. The paft cannpt be the future. - 

Space and duration then, according to New- 
ton, are two nccefiary and immutable attributes 
of the eternal and immenie being. God alone 
can know all fpace : God alone can know all 
duration* Some parts of fpace, improperly fo 
called, we meafure by means of txtendcd bodies 
which we touch : wc meafure parts of duration, 
improperly fo called, by means of motions per* 
ceivcd by us. 

But inftead of entering here into a detail of 
the phyfical proofs referved for other chapters, 
let it fufiice to obferve, that in whatever con- 
cerns fpace, duration, and the limits of the world, 
Newton followed the opinions of Democritus, 
Epicurus, and a crowd of philolbphers, as re- 
fined by our celebrated Gaflcndi. Newton has 
often oeclarcd to fome P>ench gentlemen ftiU 
living, that he eftcemed Gaflendi as a very faga- 
ciou^, accurate, and prudent eciiius; and that 
he accouiited it an honour in being entirely of 
his opinion, with regard to all the points we 
have been confidering. 

CHAP. III. 
Of Liberty im Gon, and of the Great 

Principle of a sufticient Reason. 
Principles of Ltibnltz. Carried ferhaps too far. 
His reajvis very fpecictu. Anfwer. New in^^ 
Jiances (.^ainfi the principles of indifcernablei. 
lyT E W^TON hath affirmed, that God, both 
J^^ infinitely free, and infinitely powerful, has 
Created imny diings, without any other roifen 

for 
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foi* their cxiftence, than his mere will. For in- 
ftance, that the planets (hould revolve from weft 
to eaft, rather than otherwife; that there is Tuch 
a number of animals, ftars, worlds, rather than 
any oth^r ; that the finite univerfe occupies fucl^ 
or fuch a point of fpace, &cc. l^he fole reafon 
of which is the will of the Supreme Being. 
• The famous Leibnitz embraced the contrary, 
and grounded his opinion on an ancient axiom 
ufed by Archimedes ; Nothing is dotu without £ 
taufe^ or a fufficimt reafon ; and God has in all 
things done the beft ; becaufc if he had not done 
it as the beft, there would have been no reafon 
for doing it. But, fay the Newtonians, there 
is no hitter in indififcrent things. There are no 
indif}«rent things, anfwer the Lcibnitians. Your 
idea leads to an abfolute fatality, (aid Clarke: 
you make God a being a6ling from neccfficy, and 
confequently a bei.og purely paffive ; which is 
no longer God. Your Gpd, replied Leibnitz^ 
is a capricious artift, determining; without fuffi- 
cicnt reafon* The will qi God is reafon, re- 
turned the EngUfhman. Leibnitz infiftcd on hi9 
point, and pufhed it very forcibly in this manner : 

No two bodies in nature are known to be ca« 
tirely alike y nor is it poiEble they ihouid : fof 
were they perfe^ly fimilar, it would fhew in 
God, who is almighty a^id all*produ6live, a w^nt 
cf fcpcundity and power* Secondly, there would 
be no reafon why the one (hould occupy this 
place rather than the other. 
. The Newtonians anfwered : Firfl, it is falfe, 
that a fimilarity in feveral beings would argue 
fterility in the power of the creator 5 for if the 
(elements of things muft be abfolutely fimilar to 
produce fimilar cw^i. ifj for ipibuicc, the elc- 
F a meats 
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ments of rays, eternally red with light, muft be 
the fame to form thefe red rays ; if the elements 
of matter muft be the fame to form matter, this 
perfed refemblance, this identity, is fo far from 
being derogatory to the dignity of God, that it 
appears one of the fineft evidences of his power 
and wifdom. 

Might I prefume to add any thing here to the 
arguments of a Clarke and a Newton, and might 
I take die liberty of difputing againft a Leibnitz, 
I would fay, tnat it is orTy a bein^ infinitely 
powerful tnat can make things pertly alike. 
Whatever attention and labour may be employed 
by man in fuch works, he will never attain It, 
becaufe his fight will never be fnfficicntly deli- 
cate to difcern the inequalities in the two bo- 
dies. To make all the parts of one body funi- 
lar to thofe of another, infinite minutenefs muft 
be feen : this, therefore can only be performed 
by an infinite Being. 

Secondly, the Newtonians may alfo fay, we 
fight Leibnitz with his own weapons. If the 
elements of things be all different ; if the ori- 
ginal parts of a red ray be not entirely alike ; 
there is then no fufficient reafon why different 
parts always produce the fame cffcSt. 

Thirdly, it may further be faid by the New- 
tonians, if one afk a fufficient reafon why the 
atom A, is in one place, and the atom B, ex* 
afily fimilar, is in another, the reafon lies in the 
motion which impels them ; and if we aflc the 
reafon of this motion, you muft either fay, that 
this motion is necf^fFary, or own that God beean 
it. In fine, if it ftioufd be afkod, why God be- 

Sn it, what other fufficient reafon can be given» 
an that God muft have ordered this motion^ 

to 
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1 to perform the works prcje(Sled by his wifilom ? 
But why this motion rather to the right than to 
the left, rather weftward than eaftward ; in this 
point of duration rather than another ? Muft 
we not then recur to the will of the Creator i 
But is there a liberty of indifference ? This we 

.{hall leave to the examination of every refleding 
reader; and he will long examine, before he 
will be able to form a dedflon. 

OS gj 22 %S "^ a^ ^p OS "p 49 «S Sv Cf ^3 ^2 o» ^2 if» J^ 

C H A P. IV. 

Of Liberty in Mak. 

ExciUint plea agalnjl Uherty ; fo well written that 
Dr. Clarke made ufe of indecent langtuxge in his 
anfwer. Liberty of indifference. Liberty -ef 
fpontaneity. Privation of liberty very common^ 
Strong obje^ions againft liberty. 

ACCORDING to Newton and Qarfce, 
the infinitely free Being has communi- 
cated to man, his creature, a limited portion of 
that liberty ; and by liberty here is not under* 
flood, the fimple power of applying our thoughts 
to fuch or fuch an objed, and of beginning the 
motion : not only the faculty of willing is 
meant, but that of willing in the moft free and 
efficacious manner; and even of willing with- 
out any other reafon than the will itfelf. There 
is not a man on the earth, who does not believe 
that he fometimes feels himfelf poflefTed' of this 
liberty. Many philofophers, however, think the 
€X>ntrary ; and that all the liberty we enjoy is^. 
that of wearing fometimes freely the fetters of 
fatality. 

F 3 Among 



102 ELEMEl^tSOF 

• Among all the philofophers who have written 
boldly againft liberty, he who has indifeutablv 
performed the tafk with moft method, ftrcngtn 
and dearnefs, is Collins, an Englifli gentleman, 
authorof adifcourfc on free-thinkinc;, and feve- 
ral other wr>rks, equally bold and ohilofophical. 

Clarke, who was cnlirely of Newton's opi- 
nion, with regard to liberty, and who alfo mam- 
tained its right, both as a divine of a fingular 
feA, and as a philofophcr, anfwcred Collins 
warmly, and mixed fo much acrimony with his 
argumtnts, as gave occafion to think, that he 
feU at Icaitliis advcrfnry's whole fbcngth. He 
charged him with confounding all ideas ; bc- 
caufeCoIIiris called m<.n a ncccilary agent; Clarke 
lays, if this be true, man is no longer an agent. 
BMt who does not fee, that this is true chicanery i 
Whatever produces ncccflary eflfedts, Collins calls 
• a neceflary agent. Is it of any confcquencc whe- 
ther he be called aecnt or patient ? I'hc point 
is to know whethcrne be neceflatily determined. 

If only one fmgle cafe can be found, where 
man is really free with a liberty of indifference, 
that alone fecms fufGctent to decide the qucftion. 
Now what cafe (hall we find more proper, than 
that where our liberty is put to a trial ? For in- 
ftance, it is propofed to me to turn to the right 
or the left, or to do fome other adtion, to which 
neither plcafure attra^s, nor difguft diverts. I 
then chufe, and do not follow the dictates of 
my underffanding, which rcprcfcnts to me the 
bed ; for in this cafe there is neither better nor 
worfe. How do I a6U I exercife a right which 
God has given me of willing and adtine in cer- 
tain cafes, without any other reafon than my 
own will. I enjoy a right and power to besin 

the 
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.the motion, and begin it on which fide I pleafe. 
Iff in this cafe, my will alone directs me, why 
fliould any other caufe be fought than my own 
will I It feems probable, therefore, that in in- 
different things, We have the liberty of indif- 
ference. For who can fay, that. God has, or 
has not been able to confer on us this gift ? And 
if he is able, and we feel this power in ourfelvcf ^ 
how can it be affirmed, that we do not enjoy it I 

This liberty of indifference is, however, treat- 
ed as a chimera: it is faid, diat to determiiie 
without a reafon, belongs only to madmen j but 
it fliould be remembered, that madmen arc dif- 
tempcred pcrfons, without any liberty. They 
arc neceflarily determin(;d by the diforder of thar 
organs. They are not their own mafters, tbey 
chufe nothing. He is fxtc^ . who determines for 
,bimfelf. Now why ihall we not in things \m* 
different^ determine ourfelves merely by our own 
will? 

We enjoy, in all other cafes, the liberty call^ 
Spontaneity ; that is, our will is determined by 
motives when there are any ; and thefe motives 
are always the laft refult of the uhderflanding, 
or inftincSl. Thus, when my underftanding jrc- 
prefents to itfelf, that it is better for me to obey 
than break the law, I conform to the law with 
a fpontaneous liberty. I perform voluntarily 
what the lad diSiamen of my underftanding lew 
me to perform. Thb fpecies of liberty is never 
better perceived, than when our will oppofes our 
defires. I have a violent paflion for ibmethiney 
but my underftanding tells me, I muft refift this 
pafHon ; it reprefents to me a greater good in 
vidlory, than in a compliance with my appetite. 
This iaft motive prepqnderateS) and I oppofe my 
. . F 5 defires 
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ifefires by my will. This command of my rd* 
ion I neceflarily and willinglv obey ; I do not 
what I defirc, but what I will ; and, in this cafe, 
I am free, and enjoy all the liberty of whidi 
fuch a circumftance can make me fufceptible* 

In fine, I am free in no refpe^ when my 
paflion 18 too ftrong, and my underftanding too 
. weak, or when my organs are difordercd ; and 
this is unfortunately very often the cafe of men : 
ib that fpontaneous liberty, is to the foul, what 
health is to the bodv ; fome perfons enjoy it 
entirely and conftantiy ; many are often deprived 
of it, and others are flck auring their whole 
life : all the other faculties of man are fubjeA 
io the fame variation. Sight, hearing, tafle, 
flrength, QOgitation^ are fometimes ftronger and 
feoietimes weaker ; our liberty, like every thing 
dfe^ is limited, variable, in a word, very triflings 
bccaufe man is himfelf inconfiderable. 

The difficulty of reconciling the liberty of 
human adions with God's eternal prefcience^ 
was no obftade to Newton ; he avoided that 
labyrinth : liberty being once proved, it is not 
for us to determme how God forefees what we 
ihall freely do. We know not how God fees 
what pafles at prefent. We have no idea of his 
mode of feeing ; why then (hould we have any 
of his mode of forefeeing ? We (hould confider 
lU his attributes as equally incomprchenfiblc. 

It muft be owned, that againd this idea of li- 
berty, there are objections which ihirtle. It is 
Immediately feen that this liberty of indifference 
would be but a very trivial prefent, if it extended 
no f^her than fpitting to the ri^ht or left, or 
chufing either odd or even. Ihe bufme& is 
whether Cartouche and Shah Nadir have a liberty 

of 
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of not (hedding human Wood. Of what confe- 
quence is the liberty of putting the left or right 
foot forward ? This liberty of indifference is then 
found to be impoffiblc ; for how can we be faid 
to determine without reafon ? You will ; but 
why will you? You are afked even or odd ; you 
chofe even, without being aware of the motive, 
which is, that even prefents itfelf to your niind 
at the inftant you make the choice. 

Every thing has its caufe : confequently vour 
will is not excepted. There is then no willing, 
but in confequcnceof the laft idea received. No 
perfon can know what idea he will have the next 
moment ; therefore, no perfon is mailer of his 
own ideas ; therefore, no perfon is mafter of 
willing or not willing. Were he mafter of thefr, 
he might perform the contrary of what God has 
difpofed in the concatenation of the things of 
this world. Thus tvcry perfon might, and ac- 
tually would, change the eternal order. 

It was on this account that the wife Locke 
never mentioned the name of liberty; free-will 
feemed to him only a chimera. All the liberty 
he knew was, the power of doing what one 
wills. A patient during the paroxifm of the 
gout has not the liberty of walking; nor the 
prifoner that of going abroad : the one becomes 
free when cured j the other on opening to him 
the gate. 

To place thefe alarming difficulties in a (Irongf r 
light, I will/uppofe that Cicero is attempting to 
prove to Catalioe that he ought not to con^irt 
againft his country. Catalinc tdls him it is out 
of his power ; that his conferences with Cc« 
thegus, have imprinted in his mind the idea ot 
the confpiracy ; that this idea pleafeshita beyond 
F s any 
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any other \ and that we only will in confcquence 
of our lull Jecilion. But you mieht, anfwers 
Ciccio, adopt other ideas as well as i, byliltcn« 
In^ atcontivtfly to me, and receding on the duty 
of conCuttiiig the gix^d ot your country. It is of 
no conlri{ucncc, returns Cawlinc, your idea of- 
fend nic ; and the dcftrc of aflallinating you 
prevails. I am forry for your madncfs, fays Ci- 
cero, endeavour to take loine of my mcdicinci* 
If 1 am n-.ad, replies Cataline, I cannot com- 
mand my endeavours to be cured. But, urges 
the conful, men are endued with rcafon, which 
they may confuir, and may cure the diil rdcr of 
the orgnns, which renders you thus reverfe, thus 
hardened in fo horrid a crime ; efpecially if this 
diforder be not too ilrong. Shew me> replies 
Cataline, the point where this diforder is cura* 
ble. For my part, I own, thut from the firft 
moment I began the con fpi racy, all my reflec- 
tions have tended to nuke mo ptifevore in the 
undertaking. When did you firll take this fatal 
refolution ? aflcs the conful. When I had loft 
9iy money at play. And could not you have ab- 
ftained from play ? No, for the idea of play pre- 
dominated at that time in my mind above all 
ether ideas : and had I not played, i (hould have 
Aifcompofed the order of the univ^erfe, by which 
Oiiartiila was to win four hundred thoufand 
fefterces of me ; with this money flic was to p'ir- 
Chafe a houfe and a eallant ; by this gallant flie 
Was to have a fon ; Ccthegus, and Lentilus were 
10 come to my houfe, and we were to confpirc 
igainft the republic. Defliny has made me a 
wolf, and )Ou a fliephcrd's dog : Deftiny will 
Wide which is to cut the throat of the other. 
T9 this Cicero coykl have anfwered only by an 
. • oration* 
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oration* It muft, indeed, be allowed, that the 
objcflions againft liberty can hardly be anfwered, 
but by a vague eloquence : a melancholy fubjeft, 
on which the wifer a pcrfon is, the more he fcan^ 
even to condder it. 

Tliere h, however, one comfortable reflec- 
tion, namety, that which ever fy/lem wc em* 
brace, by what ever fatality we fuppofe all our 
anions arc governed^ we (hall always a^ af if 
wc were fiec. 

CHAP. V. 

Doubts with regard to THATLtBEiiTT> 

CALt£0 THE LlBfcRTY OF INDIFFERENCE. 

2 . TJ L A N T S arc oraanifcd beingi, in which 
X^ every thing is done nccefl*arily. Som# 
plants belong to the animal kingdom, and are 
m effect auimaU attached to the earth* 

2. Can thf'fe animal plants, with rootf, leavef, 
and Tenfation, he fupp^/fcd to have liberty ? No 
furely. 

3* Have not animah a perception, aninflinAy 
a reaibn b'-gun, a meafurc of ideas and of mt* 
mory? VVhat, in reality, isinflind? is it not 
one of thofc fcca t fprin^s we can never know t 
Nothing can be knov^n but by arialyfs:;, or a coir* 
fequence of what arc caikd ;he firft principlcf. 
Now what alalyfis, or what fynthefiscan explasfi 
the nature of inrtinil ? We only perceive that 
this indindt is always ricceflarily accompanied 
with ideas. A fiik worm has a perception of th^ 
leaf which noufitbcs it; the partridge of tl^ 
worm which it fr^ek) and fwallows ; the fox of 
the partridj^e which it eats > the wolf of the 
fox, which It devours. . Now it is not very likely 
that thcic bcin^^at po{)cis what Wf , call u^rt« : 

may 
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miy'we not, therefore^ have ideas without being 
free ? 

4« Men receive and combine ideas in their 
deep; but they cannot be faid to be then free. 
Is not this a freHi proofs that we may have ideas 
without being free ? 

5. Man has, above other animals, the gift of 
t more comprehcnfive memory : this memory is 
the fole fource of all his thoughts. Can this 
fource, common to animals and men, produce 
libertv ? The ideas of reflections in one brain, 
can tney be any other than ideas of reflection in 
another? 

6. Are not all men determined by their in- 
ftinA? And is not this the reafon why thev 

' never change their character ? Is not this mftin^ 
what we call the difpofition t 

7.. Were we free, whrre is the man that 
would not change his dif|)orition ? But was ever 
a man feen on earth, who gave himfelf one 
finglc propenfity ? Was there ever a man bom 
with an averfion to dancing, that gave himfelf a 
tafte for dancings ( a fluggiih and fidantary man 
to fcek motion r Do nut age and a regimen 
diniintlh the paffions whiwh reafon fancies it 
has fubdued i 

8. Is not the will the laft confequcnce of the 
laft ideas received ? If thefe ideas are neccfiary^ 
is not the will alfo ncccifary ? 

9. Is liberty any thing more than the power 
of aCtin.; or not acting f and was not Locke tn 
tiie light to call liberty, power? 

10. A wolf has the perception of (hccp feeding 
in a meadow ; his inflin^t prompts him to devour 
them ; but is prevented by the do^<i. A con- 
queror has the percrptioo of a provinccy which 

his 
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his inflind leads him to tnrade ; he finds for- 
trefles and armies to obftruA his paflage. Where 
is the great difference between the wolf and the 
conqueror ? 

I r. Does not this univerfe appear in all its 
parts fubjefted to immutable la a^s ? If a man 
might, at his pleafure, dire£l his will, is it 
not plain, that he might difcompofe thefe im- 
mutable laws ? 

12. By what privilege (hould man be exempted 
from the fame neceflity, to which the ftars, ani- 
mals, plants, and every thing elfe in nature ate 
fubjectcd ? 

13. is it juftly faid, that in the fyftem of this 
nniverfal fatality, puniflim'^nts and rewards 
would be ufelei's a'ld abiurd i Is it not rather 
evident that the inutility and abfurdity of punifli- 
mcnts and rewards appears in the fyftcmof lib^ty ? 
In ihort, if a highwavman is pofltfFcd of a free 
will, determining itifclf folely by itfeJf, the fear 
of punifliment may very well fail of determining 
him to renounce robbrrry : bat if the phyfical 
caufes 2& alone ; if the fight of the gibbet and 
wheel make a neceflary and vie lent impreffion; 
they then neccffarily correct the villain, while 
he is gazing at the execution of another. 

. 14. 1 o know whether the foul he fi ee, (hould 
not we firft know what this foul is ? Can any one 
boaft that his reafon alone dcmondratcs to him 
the fpiritual nature, the immortality of the foul i 
It is the general opinion of phyficians, that the 
principle of fenfatton refiJcs in the place where 
the nerves unite in the brain. But this place is 
not a mathematical point. The origin of everv 
nerve is extended. There is in that place a bell^ 
on which the fine organs of our fenfes ftrike ; buc 
who can conceive ttut this bell occupies no ^d 
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of place? Are we not automata; bom to wiil 
.always, to do fometimes what we will, and Tome- 
times the contrary ? Stars at the center of the 
earth, without us, and within us, every eflence, 
-every fubftance is to us unknown. We fee only 
appearances. We are in a dream. 

15. Whether in this dream we believe the 
will free or fubjed ; the organifed earth of which 
we are formed, endued with an immortal or 
perifliable faculty ; whether we think like £pi- 
curies, or like Socrates, the wheels that move 
Ihe machine of the univerfe, will be always the 
£une. 

CHAP. VI. 
Of Natural Religion. 
■LiiMtz*^ reproach of Newton^ mthut foundation. 

Refutation of an cp'tnion of Locke. jThe good of 

Jociety^ natural religion^ humanity. 

I' EIBNITZ in his difpute with Newton, 
^ reproaches him with giving very mean 
ideas of (Jod, and of fubvcrti ng natural religion. 
He pretends that Newton made God corporal, 
ftfid this imputation, as we have already feen, was 
founded on the word fenforium^ or organ. He 
added, that Newton's God in making this world 
had made a very aukward machine, which ftood 
in great necl of its being cleaned from its filth, 
Newton had faid, manum emcndatricem difideraret. 
This reproach is founded on Newton's having 
faid, that in length of ti.ne the motions wiil di« 
VniniO), the irrei:ularities of the planets incrcafe, 
and the fyftem either pcrifh, or be again put in 
order by its author. It is evident from experi^ 
^nce that God has made machines to be deitroy* 
ed. We are the work of his wifdom, and wc 
perifli. Why then, fhould \t be otherwifc with 
the world f iLcibcn^ will have this yvorld-te 
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perifh. But if Go^ has formed it only to laft for 
a certain time, its perfw^ion then confifts in its 
lafling only till the inftant fixed for its defolution. 

As for natural religion, never was man more 
zealous for it then Newton, unlefs we except 
Leibnitz himfelf, his rival in fcience and virtue. 
By natural religion I mean, the principles of 
morality, common to mankind* Newton indeed 
admitted no innate ideas, no fentiments, no prii»- 
ciples. He was, with Locke, perfuaded, that 
all our ideas proceed from the fenfes, as they dif- 
clofe themfelves. But he believed, that Goa ha<r« 
ing given the fame fenfes to all men, the fame 
wants, the fame fentiments; confecjiiently the 
fame rude notions, every where the foundation 
of fociety, prevail among all mankind. It is 
certain that God has given to bets and ants, 
fomething to induce them to live in common, 
which he has not given to wolves nor falcont. 
It is certain, from all mens living in fociety, 
.there is, in their efRnce, a fecrct tye by which 
God intended to conne<^ them together. Now 
if at a certain age the ideas, flowing from the 
ienfes to men all organized in the fame manned, 
did not gradually give them the /ame principles 
neceflary to fociety, it is certain that fuch fo- 
ciety could not fubfift. 1 his is the reafon why 
truth, gratitude, frlendQup, &c. are efteemed 
from Siam to Mexico. 

It has always feemed flrange to me, that io 
wife a man as Locke, in the beginning of his 
eiTay on human underftanding, where he fo e& 
feiSiually refutes innate ideas, (bould have ad- 
vanced, that there is no notion of good and 
evil common to all men. I believe this to be a 
miftake. It is founded on the narratives of tr»« 
YcUcrst wbo fajr^ ttut ia .foflo»^a>u»triea it h 
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cuftomaiy for parents to eat their children, tnd 
to eat women alfo when paft child-bearing ; that 
in others, certain enthtiiiafh, who make ufe of 
fhe-afles inftead of women, are honoured with 
the name of faints. But (hould not fuch a man 
as Locke have fufpefted thefe travellers ? There 
is nothing more common than for them to fee 
through a falfe medium, give a falfe account of 
-what they have feen, to miftake the intention, 
efpecially in a nation to whofe language they are 
ftrangers. and, in fine, to judge of the manners 
of a whole people by a particular fa£^, whofe 
circumftances are to them * nknown. 

Were a Perfian at Li(bon, at Madrid, or at 
Groa, on the day of an auto-da- fe, he would 
think, and not without an appearance of realbn, 
that the Chriftijns farrihced men to (jod. Let 
him look into the almanacks, fold all over Eu- 
rope among the lower clafs, and he will con- 
dude, that we all believe in the effects of the 
moon; though this is fo far from b ;ing true, 
that we laugh at them. Thus (hould a traveller 
tell me, for inftance, that the lavages eat their 
father or mother from filial afFeAion, he will 
give me leave to anfyver him, that fiift the fact is 
very dubious ; fecondly, if it be true, it will be 
fo nur from deftroying the idea of refpecl due to 
[Murnts, that ic is probably a barbarous manner 
of (hewing tcndcrnefs i a horrible miftake of the 
law of nature. For poffibly they kill their pa* 
rents from mere duty, to free them from the 
troubles of old age, or the fury of an enemy : 
and if they thus give their parents a tomb within 
their own boJies, inftead of being devoured by 
favagcconqu'.rors, this cuftom, however (hock- 
ing It may appear to human nature, necefiarily 
Jcnrs fiom a goodnciii of heart. Natural reli- 
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giQD ii nocbing more than this law known Arc/ 
the worlds do as you would bedsne by. Now the 
favage, who kills his father to lave him from the 
cnemjr, and who buries him in his breafty that 
be may not find a grave in the bowels of his 
eneonr, wiihes that hb (bo may treat him ia 
the iame manner, if reduced to the fame exi* \ 
gency. This law of treating our neighbour as 
ourfiJves, flows naturally from the rudeft no* 
tions, and fooner or later is heard in the heart of 
all men ; for having all the fame reaibn, the 
fruits of that tree muft have a reiemblance -, and 
they do, in reality, refemble each other ; for ia 
every (odety the name of virtue is given to what* 
ever is thought ufeful to die (odexj. 

Name me a country upon eardi^ or a com- 
pany of ten peribns, where what tends to pio* 
mote the common good is not efteemed ; an^ 
when you have done this, I will allow, there is 
no natural law. This law is, dogbtleis, infi* 
nitely varied ; but can we infer fi^om thence aiqr 
thing mofc than that it eidfts i Matter every 
where receives di&rent forms, yet cverv where 
retains its nature. It is in vain to iay, thattbdl 
was enjoined at Lacedemon; it is nothine more 
than an abule of words. What we call theft 
was not enjoined atLacedemon; but in z city 
where eveiy thin^ was conunon, a permiffion 
to take deacterioufly what private perfons appro- 
lariated to themfelves contrary to law, was a 
method of puniihing the fpirit of appropriatioa 
prohibited among that people. Meum and Tuum 
was a crime, for which what we call theft was 
the punifliment ; and among them, as among 
us, there was ibme order, made by God for \ji%^ 
as he has made the ants to live in fodety. 

Thus Newton was pcrfuadcd^ that this di4)e« 
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fition, wbkh we all have for living in fociety^ 
18 the foundation of the law of nature* 

There is in man a difpofition to compaffioil 
equally general with our otner inftinAs. Newton 
had cultivated this fentiment of humanity, and 
eveit extended it to animals. He was, likt 
Locke, firmly pcrfuaded, that God had given 
to animals (however they might feem to be only 
matter) a meafure of ideas, and the fame fenfa*^ 
lions with t>urrelves. He could not think thai 
G(kl, who does nothing in vain, could bavt 
given to beafts organs of fenfation, that they 
might have no fenfation* 

To believe that beads feel, and to make them 
fufTer, appeared to him a moft horrid contradic* 
tfon I and his morality in this rcifcSt was con- 
formable to his philofophy. It was even with re^ 
jgret that he complied with the barbarous cuftom 
of feeding on the blood and flefli of beings like 
ourfelves, whom we daily carrefled ; and in hii 
houfe he never allowed them to be put to a linw 
ffering or uncommon death, to render theit 
ntOk more delicious. 

This compaifion for animals was improved 
towards mankind into the nobleft benevolence. 
Indeed without humanity, a virtue which in^ 
eludes all virtues, we ihould very ill deferve the 
name of philofophcrs. 

CHAP. VIL 

Or THR SOUL, AND ITS MANNER OP UNIOW 
WITH THE BODY, AND HOW IT RECEIVES 
ITS IDEAS. 

FiMr opinions oh the^^rniatidm of ideas. Thofe of the 

ancient materialijis. That of MalUbrancbe. That 

ofL iehnitz. Confutation oj the opinicn ofLeibnitn . 

"KJtWrON, likealmoft all true philofo- 

J^ fltiiu$^ was perfuadcdy dutthe foul is an 
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incomprehennble iubftance; and feveral per- 
fons, who have converfed with Locke, have af- 
fured mc, that Newton owned to Locke, " that 
** we have not a fufficient knowled^ of nature, 
<< for us to dare to aifirm, that it is impoffible 
<* to God to add the gift of thought to any e»- 
** tended fubftance whatfocver." But the great 
difficulty is rather to know how any being what- 
ever can think, than to know how matter can 
become cogitative. Thought, indeed, Teems 
to have nothing in common with the known at- 
tributes in that extended being which we call 
body. But are we acquainted with all the pro- 
perties of bodies ? Does it not feem very bold 
to fay to God, you have been able to give a 
being motion, gravitation, vegetation, and li&; 
but cannot give it thought i 

They who fay, that if matter could receive 
the gift of cogitation, the foul would not be 
immortal, feem to have drawn an unfair confe- 
quence. Is it more difficult for God to preferve 
than to make i Befides, if an infecable atom be 
eternal, why (hall not the faculty of cogitation 
it enjoys laft as long ? If I am not miftakeh^ 
they who deny God to have the power of an- 
nexing ideas to matter, are forced to fay, thftt 
what we call fpirit is a being whofe elTence is to 
think, exclufive of any extended being what- 
ever. Now if it be the nature of fpirit to think 
eflentially, then it thinks neceiTarily and thinks 
incefiantly, as every triangle has neceiTarily and 
always three angles, independently of God. 
How ! on God's creating fomcthing, which '>is 
not matter, muft that fomething abfolutely 
think ? Weak and bold as we are, do we know 
whether God has not formed millions of beings, 
which have neither the properdes of fpirits n6r 
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• matter as known to us ? We are like a herdf- 

• man, who having feen no other beafts tlian 
oxen, fbould fay, if God pUafes to make othir 

. teajisj they muft have horns and chew the cud. 

• Which will be thought more reverential to the 
deity to affirm, that there are beings without 
the divine attribute of cogitation abftradedly 
from him, or to apprehend that God can grant 
that attribute to any being he (hall pleafe to 
chufe i This alone mews the injuftice of thoTe 
who have charged that opinion on Locke as a 
crime, and, with a cruel malignity, employed 
the weapons of religion againft an idea merely 
philofbphical. 

It muft be obferved, that Newton was very 
fiur from venturing to define the foul, as fo many 
others have prefumed to do ; he thought it wu 

Kffible there might be millions of other thinking 
ings, whofe nature might be entirely different 
from that of our ibul ; fo that the divifion of all 
nature into matter and fpirits, feems the defini- 
tion of a deaf and blind man defining the fenfes» 
without any idea or conception of fight or hear- 
ing. How, indeed, can any one iay, that God 
has not filled the immenfe fpace with an infi- 
nity of fubftances, having nothing in common 
with mankind ? 

Newton had not formed to himfelf any fyftem 
on the manner in which the foul is united to 
the body, and the formation of ideas. An 
enemy to fyftems,- he judged only from analyfis; 
and when that light was wanting he proceeded 
no farther. 

Hitherto four opinions have prevailed concern- 
ing the formation of ideas ; the firft is that of al- 
moft all the ancient nations, who, conceiving no- 
thing beyond matter^ looked on ideas in our un- 

dcicftiiidins 
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derftanding as the imprefSon of the feal on wax* 
This perplexed opinion was rather a rude in- 
itinSt than ratiocination. Succeeding philofo- 
phers, who were tor proving that matter thinks 
of. itfelf, have erred ftill more : the vulgar were 
miftaken without any previous reafoning, thcfe. 
erred from principles j not one of them being 
ever able to difcover any thing in matter, that 
tended to prove it was intelligent. Locke alone 
appeiiis to have removed the contradiction be- 
tween matter and thought, recurring at once to 
the creator of all thought and of all matter, and 
modeftly faying, " Cannot he, who can do every 
** thing, give cogitation to a material beine, to an 
** atom, to an element of matter f " He Sopped 
at this poi£bility as became a man of his wifdom. 
To affirm that matter does a<£hially think, be- 
caufe God could impart fuch a faculty to it, 
would be the higheft prefumption ; but is it left 
to afiert the contrary ? 

The fecond, and moft^nerally received opi- • 
nion, IS, that which confiders the foul and bod/t 
as two diilin£l and quite different beings, created . 
by God to ad on each other. The only proof 
€)f thi^«reciprocal adion is the experience, which 
every one believes to have of it ; we feel our 
bodies fometimes obeying our will, and fonut^. 
times tyrannizing over it: we conccjive tha^. 
they in reality a£t on each other, becaufc we; 
feel it, and we cannot carry our inveftlgations- 
farther. An obje£Upn, however, lies againft 
this fyftem, not eafily removed: an external 
objeS, for inftance, communicates a vibration 
to the nerves, which motion either extends to . 
the foul or not ; if it reaches the foul, it iow . 
parts motion to it, which would fuppofe the foul, 
to be coiporcali if it does not^ thece i& |m^ 
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]#nger %nj aAion. All the anrw«r that can be 
given is ; this adion is one of thofc things, the 
mechanifm of which will for ever remain un- 
known : a fad conclufion ; but almoft the only 
one becoming man in more than one point of 
meuphyfics. 

The third fyftem is the occafional caufcs of 
Defcartes, carried ftill farther by Mallebrancho. 
He begins with fuppofing that the foul can have 
no influence on the body, and in this goes im- 
mediately too far ; for though the influence of 
the foul on the body be inconceivable, it does 
fiot therefore follow, that it is impoflible: be 
then fuppofes that matter, as an occafional caufe, 
makes an imprcffion on our body j and in confe* 
quenoe of that impreflion, God produces an idea 
in our foul ; and reciprocally, man produces an 
ad of volition, and God a6ts immediately on 
the bodv, in confcquence of that volition. Thus 
man aos and thinks only in God; which, I 
thiak, admits of no other explanation, than 
that God alone ads and thinks for us. This 
hjrpothefis abounds with foch difficulties, that the 
refledive mind labours in vain for a folution ; 
fer how^ according to this (^em, can a man 
will of himfdf, without havmg the power to 
think of btmfelf ? If God has not given us the 
ftcuky of producing motion and ideas, if it is 
be akme who ads and thinks, it is he alone who 
wills* In this cafe we are not only without li- 
berty, but we are nothinr, or we are modifica- 
tions of God himfelf. ui this cafe there is no 
longer a foul, an intelligence in man ; the union 
df the foul and body need not be any longer 
confidercd ; there is no fuch thing, and CTod 
lionc exifts* 
' The Aurtficftmimem is the fre-dbblifted 



NEWTON'S PHILOSOPHY. ri9 

h'armony of Leibnitz. Accoriding to this hypo* 
thefis, the foul has no injtercourfe with its body; 
they are two clocks made by God, each has ita 
fprii\gy and goes, for a certain time in perfe£k 
agreement; one points. the hours, the other 
ftrikes. The dock which fhews the hour does 
Bot (hew it, becaufe the other flrikes; but 
God has fo determined their motions, that tha 
hand or index, and the chimes, may always 
agree. Thus the foul of Virgil produced the 
Eneid, and his hand, wrote the Eneid, without 
this band in the leaf): obeying the intention of 
(he author ; but God had, from everlafting, or- 
dained that the foul of Vireil fhould make verfesy 
while. a hand annexed to Virgil'a body fhould i^t 
duce thjem into writing. Not to mention the 
extremie difficulty which here alfo occurs in re^^ 
conciling liberty wkh this pre-eftabliihed hart 
mony, a very flrong objeAion is, that if, ac«* 
cording to Leibnitz, nothing is done without a 
Sufficient reafon taken from the foujodation o{ 
thuags^iWhat: reafoa had God to unite two in<^ 
GoitomenfacableB, two beings fo heterogeneoqs^ 
1h infinitsly different as. the ibul and hqdy, and 
the one.havJDg no manner of influence on the 
other? Mfibul might as well have beea placed 
in Saturn as in my body ;. t)ie union of tb&fi:>ul 
aadbodyi becomes utterly needlcfs and fuper*^ 
fluoua; hut the* reft of Leibnitzfs fyftemisftill 
more-extraordinary ; the fundamental prinqiplea 
o£ it mayi be £een in the fupplement to the: 
Leipfick a£i:s, yol. VII. azid liic ample com-i 
ments on them by (ieveral Germans, in a me* 
thod entirely geometrical, may be confulted. 

According to Leibnitz there are four forts of 
iimple beings, which he termed nunadesy 39- 
wilt'b^ften k duip* U^ We (halLhcx<^^s^K^^ 
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only of that kind of monadic called .our ibul. 
llie foul, fays he, is a concentration, a living 
mirrpur of thi whole univerfcj having confufed 
ideas of all the modifications of this world, paft, 
prefent, and to come. Newton, Locke, and 
Clarke, on hearing fuch an opinion, cxpreflfed 
the greateft contempt of it, as if Leibnitz wat 
not the author: but ray great philofophen 
among the Germans having thought it worth 
their while to explain what no Englifliman ever 
thought worth confidering, I cannot avoid ex« 
hibituig this h^thefis of the celebrated Leib- 
nitz, which IS the more rcfpedable to me, 
fince it has become an objcd of your enquiries. 
Every Ample created being, fays be, is fubjed 
to change, otherwife it would be God. The 
ibul is a Ample created being, confequently can* 
not remain in the fame ftate ; but bodies being 
compounded, can make no alteration in a Ample 
being ; the fource then of its variations muft be 
placed in its own nature, lu changes then are 
fucceffive ideas of the things of this univerfe ; 
Ibme. are clear ; but all the things of tbit 
univerfe, iays Leibnitz, have fuch a mutual 
dependance, are fo eternally connefled toge- 
ther, that if the foul has a clear idea of 
one of thofe things, its ideas of all the other 
are neceflarily obfcure and confufed. This opU 
nion may be iiluflrated by the example of a 
man, who has a clear idea of a game, at 
the fame time he has man^ confufed ideas of fe* 
vera! combinations of this |ame. A man who 
has, at prefent, a clear idea of a triangle, 
has an idea of fcveral properties of the triangie^ 
which may afterwards present themfeJves fuccef- 
fsvcXy to his mind more dearly. In this fenfe 
" it is, /Ar/ tin monadi rf nm is a living mir^ 
' of ibis univerfe r \% 
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fit IS eafy to anfwer, that if God has made a 
jJooking-glafs of the foul, he has made a very 
dull one , and if there be no other reafon for 
advancing fuch ftrange fuppofitions, than this 
pretended indifpcnlible connexion between all 
the things of the prefent world, this bold ftruflure 
is erefted on fecret foundations ; for when we 
.have a clear idea of a triangle, it is becaufe we 
.have a fufScient knowledge of the cflential pro- 
^perties of a triangle; and if the ideas of aM 
.tbefe properties do not fuddcnly offer ihcmfelves 
.clearly to our mind, they are included in that 
clear idea, there being a neceflary relation or 
.conformity between the one and the other. 
But is this the ^afe with regard to the whole. 

aflemblage of the univerfe? Take away one 

property from the triangle, and you take away 
all : But does the.takin^ away a grain of fand 
from the univerfe, occafion an entire change in 
the remainder ? If among a hundred millions of 
beings following ,by pairs, the two firft change 
places, do the omers alfo neceflarilv change ? Does 
.not the (ame relation fUil fubfift between theq^ r 
Befides, can the ideas of .a man be faid to have, 
the fame concatenation, as is fuppofed to fubfifl 
between the things of this world? What con« 
^e^lion, what neceflary medium is there between 
the idea of night, and the unknown objefb I 
behold on my waking ? What connexion is 
there between the tranfitory death of the foul, 
in a profound fleep, or a fwoon, and the ideas 
received on our waking or recovery ? 

Every being in this 4iniverfe is undoubtedl.y 
related to the univerfe ; but it is not every adlion 
of .^very beings that is the caufc of events in 
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ithe world. The mother of Brutus, !n l>ringffcg 
him into the world, was one of the caufes of 
Csefar's death \ but her fpiteing to the right or 
left, was of no confequence to Rome. There 
are events which are at ofice both cffeA and 
caufe. There are. a thouf^nd ^£)ions which are 
only inconfequential effefls. The vanes of a 
windmill turn round, and b^ (heir.inopon caufe 
the grain, by which man is nouriftied) to be 
ground : Tlvis.is.bnth an effed and caufe. A few 
f.articlcs of duA fly from it ; this is an incon- 
fequential %St:&. A ftone thrown into the 
Baltic fc4) produces no cSt:& in the Indian 
ocean ; a thoufand efFcAs produce nothing, like 
the motipn in ^uid^. 

Were it eyen poffible that God fhould have 
made all. that Leibniti imagines; rngft we be- 
lieve it on a bare po/Tibility ?"What has he proved 
hjT all thcfe frcOi effort ? Nothing more than 
that he had >i very great genius. ,But has he 
given either himfelf (?r <?ihcrs any lijght ? Strange'! 
we know not haw the earth produces ^ blade of 
(;raf8 ; how a woman conceives a child ; and yet 
we pretend to kpowjiow ideas are produced! 

If it be afked, what thoughts Newton enter* 
rt lined with regard to the foul, the manner of its 
operations, and yvhich of all.thefe fentiments he 
embraced ? 1 anfwer, he efpouftd none. What 
then did he, who had fubjrAed infinity to cal- 
culation, and difcovcred the laws of gravity 
know on this fubjefi ? He knew where tp 
, doubt. 

C H A P. 
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C H A F. vin. 

-Of the first Principles of Matter. 

Examinatim of the firji MatUr. Newton w^ 
taken. NorealTranfmuiaiicns. VScwton ajmtts 
of Atom$. 



I 



T is our bufincfs to examine which fyftcm 
_ was moft rcdiculous \ that which confulered 
water as the principle of all things, that which 
attributed every thing to fire^ or that which fyp- 

'po(bs cubes placed in contact with each otber^ 
without any intcrftices, ami turning I know not 

.how on themfelves. 

The moft olaulible'iyfteniiias ever been, that 
there is a firlt matter abfolutely indifferent, uni- 
form, and capable of all fbapes, and being dif-' 
ferently combined, conftitutes this univcrfe. The 

• elements of this^matter'are the fame, acquiring 
its modifications from the moulds through which' 
it pafles ; as4i metal in fufion becomes fometime* 
an urn, fomertmes a^ftatue* This was Defcaitcs's 
opinion, and perfeAIy agrees with the chimera 
of his three elements. >Tewton,'in this refpe^^ 
followed Difcartes; but he arrived at this con* 
clufion another way. As he very fcldom formcJ 
a judgment that was not groun^ied either oxv 
mathematical or experimental proof ; fo, in thi4 

-enquiry he-thought himfelf Aipported by cxpe- 
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rience. The celebrated Mr. Boyle, the founder 
of experimental philofophy in England, had 
ke||t' water a long time in a retort, expofed to 
aif equal degree of heat; and thechemift, who 
performed his experiments, imagined that the 
•water was at laft changed into earth. But the 
fad was otherwife, as has fmcc been proved by 
Boerhaave, who was at once an accurate na- 
turalift and fkilful phyfician. The water had 
evaporated, and the earth found id the vefliel^ 
came from elfcwhere* 

How are experiments. to be miftruftedt. after 
impofing on Boyle and Newton! Thofe great 
philofophers were perfuaded that the primitive 
pjAjticles of water change into particles of earthy 
the elements .pf things, are oiily the fame matter 
.clifierently arranged. .Had not a falfe experiment 
.mifled Newton to this conclufion, he would, per- 
■haps, have reafoued ^uite otherwife. I would 
ibeg the reader's attention to what follows. 

I'he Qoly method of reafoning on objcds, 
fuitable to man, is analyfis. To begin with the 
firft principles,^ belong only to God. And if 
we may, without blafpbemy, compare the divine 
being to an architect, and the univerfe to an 
edifice ; where is the traveller who had feen only 
part of the outTide of the building, would im- 
mediately imagine he was able to difplay all the 
art and contrivaxKe within? Yet have not almoft 
all philofophers, with a thoufand times greater 
temerity, dared to do even more than this i 
Let us then examine this edifice as far as we are 
able. What do we meet with around us ? 
Animals, vegetables, minerals (including under 
the lattei all ialu,^ fulphurs, &c.) eanb, fand^ 

waur. 
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lifter, fire, air, and nothing elfe, at lead hi- 
therto known. 

Before I proceed to examine whether thofc 
bodies are mixed or not, 1 afk myfclf, whether 
it be poflible, that a matter, fuppofed uniform, 
which in itfelf is nothing that exids, can be 
produftive of every thing that docs exift ? 

I. What is a firft matter, which is difFerenC 
from all the things in this world, and yet pro*- 
duces them-ath? Itis fomething of which 1 can 
have no idea, and, therefore, am not to admit. 
I cannot, indeed, form to myfelf the general 
idea of an extended-, impenetrable, dudile fub- 
ilance, without thinking of fand, earth, gold, 
&c. Yet" cither this matter is really one of 
thofe things, or it is nothing at all. In like 
manner I can think on a triangle in general, 
without fixing on the equilateral, the fcalenous, 
the ifofcelles, &c. but a triangle exifttng muft be 
©ne of thefe. This refleflion alone, thoroughly 
weighed, is perhaps fufficient to exclude the 
epinion of a firft matter. 

II. Were any matter whatever put into md- 
tion,^ fufficient to produce all the objcfts we 
behold on the earth ; i fee no rcafon why duft, 
well fliaken in a cafk, might not produce mea 
And trees ; nor why a Held, fown with grain, 
might not produce whales and crabs as well as 
wheat. It is of no confequence to fay, that the 
moulds and ftrainers of the feed prevent it ; 
for we muft always return to this queftion, 
where are thcfe moulds, thefe ftrainers, fo in- 
variably determined f Now, if no motion, no 
art, can produce fifhes in t field inftead of corn ; 
xaedlars inftead of a lamb in the belly of an ewe ; 
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Kofes on the top of an oak $ nor folcr in a bor- 
hive, &c. If all the fpecies be invariably the 
iane, kave not.I fome r^afon to conclude, that 
all the fpecies have been determined by the f#- 
vereign of the world ;.. that, there areas many 
different dcfigns as there are different fpecies ; and 
that matter and motion,, without* thefe defigns, 
WouM produce onl^ an eternal chaos i 

J am confirmed m this fentimcnt by iiniverfil 
experience. If I examine on one hand a man 
and a fitk^wor0,.and, on the other t bird and 
a fi(h ', 1 fee they were all formed at the very 
beginning of things : An unfolding b all that I 
perceive m them.. The unfolding of man^ 
and the unfolding of the infe^, aeree in fome 
particulars, and differ in others. It is the fame 
with regard to that of the fifli and the bird. 
Man, before he is received into the matrix of 
hiSL mother, is a worm. He becomes a chry* 
falis,. a. nympha in the uterus, while infolded 
in that wrappier called the omentum. He comes 
out of it with legs and arms, as the worm, when 
grown to a fly, quia its fepulchure with wings 
and feet ; like the infeA he lives fome days, 
and then both bodies difTolve. Among the rep- 
tiles, (ume ac< oviparous and others viviparous. 
The female of fifhcs is prolific, wiihout the 
approaches of. the male, who only paffes over 
the e^gs that have been depofited, to hatch them. 
Vinefretters, oiAers, &c. propagate their fpecies 
without the mixture of the two fexes. Poly* 
puflf s have the power of replacing their, heads 
when cut off*. The claws of lobfters are known 
to be reproduced. But the formation of vege- 
tibles and mineralsisemirely different. Every 

fp,ecies ; 
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(fxcits of being is a diftind world ; and h far 
is blind matter from producing every thing by 
meer motion, that in all appearance, God has 
fbrmed an infinity of beings, with infinite meanv 
be being infinite bimfelf. 

Thefe are my firft' conjedures on taking. a< 
view of nature ; but when I enter into a detail^ 
when 1 proceed to examine every thing by tx* 
periment, the refult is this: 1 fee mixed bodies, 
fuch as vegetabks and animals, which I analyze, ^ 
and draw from them^ fomc groia-* elements, as 
fpirit, phlegm, a fulphur, caput mortuum. Uthcr 
bodies there are, fuch as- metals and minerals, 
whence nothing, can be drawn,, except their 
own parts more attenuated. From pure Gold 
1 have never been able to draw any thing but 
gold ; it is the fame with mercury. None have 
Seen able to change fand; mud, pure water^ 
into anjr other fpecies of beings.. What there- 
fbre can I hence infer, but that vegetables and 
ftaimals are compofed cf tbofe other primitive 
beings which' can never be analyzed. Theie 
primitive unalterable beings are the elements of' 
bodies ; the man- and'the fly are then a-com- 
pound of mineral particles of faod,. of mud* 
fire, air,, water, fulphur, ialt; and all tbofe prU 
nitive parts which can never be decompounded^, 
art elements^- each-having its peculiar and in- 
variable nature.. 

He who affirms the contrary, ihould have fecn 
tranfmuutions. But who, with all the helps, of 
chemiftry, has ever difcovered any ? is not tUe 
philofopher's ftbne coniidered by all wife men 
as an impoffibility ? is it more poffible in the 
grefcnt £bte of this world, that fait be changed* 
G 4 iato> 
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inco fulphur, water into air, air into Hre, thtn^ 
to make gold by the help of the powder of pro«' 
jcdtion ? 

Have not men who believe tranrmutati6ifs,> 
properly fo called, been deceived by appearances^^ 
like thofe who thought the fun moved?' For on 
feeing corn and water converted in human bodies 
to blood and flefli, who would not have believed 
tranfmutation f Yet w^^i' ii all this but fahs, 
fulphurs, phlegm, &c. ditt'crently arranged in 
the corn and in the human body ? The more I 
refle£l on this, the mort- a metamorphofls, taken 
in the firifteft fenfe, appears to me a contradic- 
tion in terms. I believe two things are requi- 
fite to change the primitive parts of fait into the 
primitive parts of gold,, to annihilate the ele- 
ments of fait, and create the elements of gold.' 
Such is the reality of thofe pretended metamor- 

' phofes of a homogeneous and uniform matter, 
though hitherto admitted by fo many philofo- 

■ phers* My proof is this. 

It is impodible to conceive the immutability 
of fpecies, unlefs compofed of unalterable prin- 
ciples. For if thefe principles, thefe original 
conflituent parts, can never change, they muft 
be perfeflly folid, and confequcntly always of 
the fame n^ure. If thev are fuch, thev cannot 
be compofed of other elements ; for tney muft 
then receive other figures ; therefore in the pre- 
Cent confiitution of things, it is impofllble that 
the element of fait fbouid be changed into the 
clement of mercury. 

It is fomeihing flrange, that Newton, who 
admitted of atoms, (hould have overlooked fo 
natural ao induction. He, like Gaflendi, ad- 
mitted 



Newton's Phieosophy. n^ 

mitted of real atoms in divifible bodies ; but he 
arrived at this aflerdon by the mathematics ; at 
the fame time, he thought thcfe atoms, thefe 
indivifible elements, were continually changing 
one into the other. Newton was a man ^ 
and therefore, like us, fuhjeA to error. 

It will doubtlefs be afked, how the gerroe» 
•f things, being hard and indivifible^ grow and 
extend tbemfelves ? Probably, it is performed 
only by aflemblage, by contiguity ; feveral atoms 
of water £[>rm a drop, and the like may be laid 
of the reft. 

It ftill remains to know how M9 contiguiqp 
is performed ^ how the parts of bodies become 
mutually connected together. This perhaps is one 
of the fecrets of the creator, which will ever remain 
unknown to- men- How the conftituent p^r* 
tides of gold form a lump of that metal, cafi« 
Aot, I think, be known, without feeing thofe 
particlesw- 

If I fay that attra^on is 'probably the caufe 
ef this adheiion and contmuity of matter, it i» 
only becaufe nothing more plaufible can be ad- 
vanced ; for as it can be demonftrated that all the 
parts of matter graviute on each other,, whatr 
ever the caufe be, can any thing more natural 
be imagined, tban that bodies, touching eac|i 
ether in moft points,, are, by the force of fucb 
gravitation, clofely conneded f 

But this is not the place for. enlargkig on this- 
pbyiical article. 

65 C H A PL 
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Or THI M6NADfiS, OR^THB' N'ATUJIB OT 
THX £Xi^M£r<T»OF MaTTER. 

OfinsM ^ Ncwtom Opinion of Leibnitz. 

T'F ever aitdex yiipfti genus- m^y-he truly faid, . 
W[t is with regard to man daring to inquire 
into the fiiift elements^ which feem placed at an - 
infinite diftance from the fphere of our capa« 
cities. NothinSt pcrhapa^ is- more modeft than 
the opinion of Newton^ who went no farther 
than to apprehend thai the element» of matter are 
matter j that is, an extended and impenetrable 
being, whofe intimate nature the human in- 
tellt^ cannot penetrate; that God can divide 
it eid infinitum^ as he can annihilate it i hut 
keeps its parts extended and- infeparable, as a 1 
bafis to all the prodiiAions of the univerfe. 

On the other hand, nothing, perhaps, can 
exceed the boldnefs of Ltibnii^s fltght,. in fet- 
ttng out with his principle ot a.fuffcitnt reafon 
to penetrate, if poSible, into the very bofom of 
ciiifes, and into the inexplicable nature of thofe 
cicmrnts. All bodies, fays hc> arc comp^fed 
of extended parts : but of what are thefe ex- 
tended parts compofcd ? They are, continues 
be, aAuallv diviGbley and divided ad infinitum % 
tkm cxtenuoa is ever all you meet with. Now- 

ta 
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tb fay, that extenflon i$ the /undent reafon o(> 
extenfion, is arguing in a circle, it is faying 
nothing i therefore the reafon, the caufe of ex* 
tended beings muft be fought for in beings which. 
Sire not fo, in Ample beingSj in Monades ; thus», 
matter is nothing but ao aifemblage of (implt 
beings. We have feen in the chapter of the 
foul, that according to Leibnitz; erery fimple 
being is fubje£i to change ; but- its cbangear, 
its determinacionsi whkh it fucceffively receives, 
cannot proceed from without, as this bein^ is 
Ample, intangible, and occupies no place; k lias 
then within itfeK the fource of aU its-changetf, 
produced by external objeAs ; it has therefore 
ideas. But it has a neceflary relation tb all the 

t>arts of the univerfe^ it has therefc^'e Ideas re- 
atlve to the whole untver(e> The elements of 
the vileft^excretnents therefore have an infinite 
number of ideas; Theiridtas, indeed, are none 
of the cteareft-^ they are deditute of Appgr^ 
ceptioit4 as Leibnitz exprefTes himfelf; they have 
jHA infthcmfelves the inward teftimony of their 
thougbtSy.but they have confufed perceptions of 
the iv^efeot, the pad, and the future. He ad* 
mits four kiods.of Monades* 

The elements of matter^ wkich.have no 
diftind thoushu. 

IL. 
The Moaad^s ol beafts,. .which bave-loM^ 
dear idcas^ though .none diftind*. -. » 

IIL i 

The Monades of finite* l^irits, wfnchr hate 
'Mntufe^jdcariaadiiftiA^ ideas* 

IK.- 
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IV. 

' LaflI/» the Monade of God, with only 
H^rquatc ideas* 

. 1 have already obferved, that the Engliih 
^hilofopberf, with whom names go for nothing, 
iiave anfwered the premi&a only with ridicule ^ 
but it ia by ratiocination alone that I muft rep- 
/iite lieibnitz. Methinks I might uke the li- 
berty of faying to thofe who have countenanced 
iijcb opinions, all the world agrees with you in 
the principle of fufficunt reafon \ but is the con^ 
Ibquence you diaw from it here very juft ? 

L 

You hold' matter to be infinitely diviftble, and 
yet the fmalleft part is not to be found \ there 
IS none which has not fides and figures, and 
which does not fill a place ; how then will yoM 
have it formed enly of beings, without fides, 
place, or figure / Do you not trefpafs againft the 
great principle of cwtradiSlion^ in teuaciouily 
following that of fyfficient reafin. 

II. 

Is it fuffictently reafonable that a compound 
fliould have nothing fimilar to that of which it 
is compofed? Nothing fimilar, do I fay? the 
diflerence is infinite between a fimple and ah 
extended being, and jou will infift that one is 
■Hide of the other I Would it be more ofienfive 
to reafon to fav, that feveral elements of iraa 
form gold, and the conftitttcnt particles of fugar 
suke Goto^uintida ^ 
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, Can you prefume to affirm, that a drop of 
urine is an infinitude of Monades, and that 
each has ideas, though obfeure ones, of the 
whole univerfe ? and this becaufe, according to 
you, there it a plenum^ and btcaufe in t|iia 
plenum every thing is conjoined, becaufe every 
thing being conjoined, and a Monade havtqg 
ideas neceSarily, it cannot have a perception 
which does not relate to every thing in the 
world ? 

Yet fuch are die things, in the explication of 
which lemmas, theorem9^ and collaries have been* 
drawn, and what have they proved ? what Ci« 
cero faid, ^ that there is nothing fo ftrange whicir 
has not been maintained by philofophers/ O' 
metaphyfics \ we are now juft as far advanced.|»> 
in. the time of the firft druids. 



*.7 
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©r THE ACTITE FoROE' THAT GIVES Mo- 
TCOff TO £V€RY THING IN THE UNIVERSE. 

Whither there he always , the. fame ^antity of 
Force in the JVorld* Examination of Force. 
Manner of calculating Force. Conciufion of 
hoth Parttes. 

ISupppfe it is »grecJ,' that matter can have 
nomottoir of \3clfi it muft therefore receive 
it from elfewhere; but it cannot receive it from 
other matter, as that would imply a contradic- 
tion: motion therefore muft proceed from an* 
ioimaterial caufe. God is that immaterial caufe. 
But here the atmoft care muft- be taiccn, that' 
this vulgar axiom, * a p)iilofopher muft never' 
have lecouffe to God,' has place only in things- 
that may be explained by phyfical proximate 
csufes. For inftance, 1 am to explain why a* 
four pound weight is counterpoiied by a pound- 
VFeight; if I fay that God has ap^inted it 
ftould be-fia,.! Ihotdd betray my own ignorance}. 
but 1 fayv- it is becaufe the one pound weight 
is four times farther from the center of motion. 
than the four pound weight. It is otherwife^ 
with regard to the firft principles of things : in 
that cafe, not to have rccourfe to God, is »x 
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mark of ignorance ; for either there is no God^. 
or no firft principles but in God. 

It is he thit has ImprefTed on the planets that 
force by which they move from weft to caft : 
it is he who caufed the planets- and the fun to 
revolve on their own axes. Ho has imprefTed a 
law on all bodies^ by which' they alltqually tend 
to their center. . He has alfo formed animals, to 
whom he has given an active force, whereby 
they produce motion*- 

Thc great queftien is to knowy whether this ^ 
f^rce or power given by God te begm motioOj , 
is, . in nature, always the fame: . 

Defcartes, without making any mention of 
force, advanced, without the leaft proof, that 
there is always an equal quantity of motion;: 
and his opinion was the worfe founded, at he.- 
was an abfolute- ftranger to the very laws of ^ 
motion. Leibnitz^ who lived in more en^ 
lightened times, has. been obliged to acknow^ 
ledge, in conformity to Newtony thar motion 
tiimini(kes; but at the fame time pretended, tfait 
thoueh the fame quantity of motion does not 
fubfiftj the force is always'the fame. Newton^ « 
on the contrary, conTidered it as a contradtdioli) 
to fuppofe, that the motion vn»- not ior^pror. 
portion' to the force. 

Previous- tO'Any- mechanical difctiffion of this • 
fubje6^ wt muft confider the nature of things; 
for here the geometrician muft fobmit lo follow- 
the metaphyucian. A man has a certain quan** 
thy of adive force ; but where was* this force 
before his birth P If it be faid that it refidel 
iB'the germ of the footus, of what cdnfeiquence 
is*.a <power< that caooot be exerted.? buc when 
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he U grown up to manhood, does he not enjojr 
a freedom of a£Ung ? cannot be exert more or 
Ich of this force i Suppofe he exerts a force of 
three hundred pounds in moving a machine i 
I will fuppoie, as it is poffible, the force is ap* 
j)Ued to a lever, and that the mschine annexed 
po this lever, is in an exhaufted receiver ; the 
.machine may eafily acquire a force of two 
^oufaod pounds* The operation being finifli* 
cd, the arm withdrawn, the lever taken awajr^ 
the weight without motion j I would a(k, whe- 
ther the little matter that remained in the re* 
ceiver, had acquired, from the machine, a 
jforce of two thoufand pounds? Do not all 
,ibefe confiderations tend to (hew, that the ac* 
tive force is continally recruited and continual- 
ly diminiflied in nature ? 

Let us now, to terminate this metaphyfical 
jdifpute, lifien to Newton and experiment, 
JUotion, fays that phiiofopher, is produced and 
Jofl i but from the tenacity oif the fluids, and 
.^e little elalticity of the (blids, the lofs of mo- 
^on in nature greatly exceeds the reproduction* 
This admitted^ if we confider the following 
fVndoubted axiom, that tbe eftedl is always pro* 
portionable to the caufe, it will follow, that 
where motion diminiOics, there muft alfo be a 
diminution of force. Therefore, if the fame 

auantity of force be always in the univerfe, 
lis maximr that the caufe it fr^pTtiomabU to 
Sii iffeil^ can be no longer uue. 

It has been imagined that, in order to pre* 
ftrve in nature this equality of force, it was 
iufficienc to alter the manner of eAimating this 
fecce; tbua> asMerfenney Dcfcactest Newton, 

MariotUr 
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Mariotte, Varignon, &c. have always followed 
' Archimedes, in meafuring the force of a body,- 
by multiplying its mafs by its velocity ; fo the 
followers of Leibnitz, Bernoulli, Herman, 
Polenr, s'Gravefande, Wolf, &c. have mul- 
tiplied the mafs by the fquare of the velo- 
city *• 

This difpute, to the fcandal of geometiy^ 
has divided Europe ; but appears at leiigth to' 
be, in reality, only a difpute about words. It 
is indeed impoflible that thefe eminent philofo- 
phers, though abfolutely oppofite, to be mif- 
taken in their calculations. Both are equally 
juft ; the mechanical cfk&s anfwer equally to' 
' both methods of computation. There is tnern 
undoubtedly one fenfe in which they are all io' 
' the right. Now, that point where -wiey ail co-' 
inciSe, is that which (hould reconcile them, 
and this was firft indicated by Dr. Clarke, in 
the following manner. 

If youconfider the time in- vthich the mor- 
ing body adts, its force at the end of this timCf 
18 as the fquare of the velocity multiplied by the 
mzbm Why? becaufe the fpace pafled over by" 
the body, is a» the fquare of the time in whica 
it is paded over. Now the time is as the velocity^ 
diercfore the body, which, in this time, bp 
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abbe Cat^'a/tf about the force of ofciUating bodtes, and cnp- 
tinued fomc time between thefe tvro gentlemen j at laft> another 
fubjed of a nmiiar kind, engaged the abbe, with the famous 
LmbnitXf who ii to be ooofidered as the firft author, tJiaC 
-pUtnly djCf tared, ip tjL^^U wordr, Uiat the force of bodies 
was s> chetr nwflbs raaltiplied by the f^iuire of the velocity. 

pafled 



pafled over this fpace, at the end of this timely* 
aiSs in proportion to the mals multiplied by tKe 
fi[uare,of its velocity ; thus when the body a^ 
pafTes in 2 times any ())aces whatever, with 2 
degrees of velodty, at the end of this time its 
force i^ 2, multipHed by the fmiare of its velo- 
city 2; which makes 8, and the body malces 
afV impreffibn as 9 : in this cafe the followers 
of Leibnitz are not in the wrong* But the 
followers of Defcartes and Newton united, are 
alfo right, when ttiey confider the problem in* 
, fftiother poimof view ^ for they fa/^ that in an' 
equal time a body of four poundi v^ith one de- 
gree of velocity, a£b precifeTy as a pOUfid v«^ighc^ 
.With* four degrees of velocity^ and eladit 60^ 
dies impinging on ont another, recoil always in< 
a reciprociU proportion of their niafs and veloci- 
ty s that is, if a ball of two pounds vmeight with' 
one degree of velocity, and a ball of one pound - 
with two degrees of velocity, be thrown againft 
each other, they will arrive at the fame time, 
and recoil to equal heists; therefore, not 
y hat happens to bbdies iif an uneq^al, but in 
CY}ual times is to be confidertdj and 'hence 
arofe the miflkke. Therefore the new method 
of computing the force of bodies, is true in one 
ftnfe and ' falfe in^'another} therefore it ferves 
only to perplex and embarrafs a fimple idea ; 
therefore the former method (hould be preferred. 
What then (ball we conclude from tbcfe two 
methods of inveftigation ? only this, that the 
efFcA is always in proportion to the caufe. 
Therefore, if any motion be loft to the uni- 
vcffc,. the force which is the caufc of it will 
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alfo of confcquencc; be loft. Such were New- 
ton's thoughts with regard to moft qucftioos 
relating to metaphyfics : you majr judge !)€• 
tween him and Leibnitz 

I fhall now proceed to bis philofci^ical diP 
cx>veiies. 



FAJfcT 
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C H A P. I. 
J*iR8T Enquiry concerning Light, and- 

ROW IT COMES to US. ErRQRS OF DeS- 

" cartes on that Subject. 

Singular Definition of the Peripatoticts. Thi 
Difire of iftahlijhing a Syjiem mi/led Dekzncs. 
Bis Sjflemfalfe. Error in Spcftaclc dc la 
Nature, ijn Motion of Light demonftrated 
6y Romer. The Experiments of Romcr con- 
tefted and oppofed in vain. The difcoveries of 
Romer proved by the Difcoveries of Bradley. 
Hiftory of thefe Difcoveries. Explanation and 
Conclufionv 

THE Greeks, and after them all the bar- 
barous people who learnt of them at once 
to reafon and to err, have faid from age to age, 
*^ Light is an accident, which accident is the 
^ a£t oj( tranfparency, as tranfparent \ colours 
^i* are what move tranfparcnt bodies. Lumi^ 
<< naries and coloured bodies have qualities fi- 
•* milar to thofe they excite in us, according- 
** to the maxim, that nothing can ^ive what it 
^^ has not. In fine, light and colours are a 
•* mixture of the hot, the cold, the dry, and 
^ the humid ; for the humid, the dry, the 
^ cold) ai)d the hot, being the piinciples of 

«« all 
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^ all things^ colours^ muft confequently be. 
** compofed of them." 

This is ths abfurd Jargon, whkh'thefMxrfeT- 
fors of ignorance, paid by the public, have made 
human credulity to revere forfo many ages: 
this manner of reafoning prevailed aimpft in all 
things down to the time of Galileo and Def- > 
cartes. Nay, long after them, the fame jareon^ • 
the difgrace of human underilanding, (ubufted 
IB many fchools. I dare aver, that human' 
reafon fo obfcured, is far below the moft boun- 
ded knowledge, which in brutes we call in- 
dind. Hence we cannot congratulate ourfelvos 
wtoo much on our good fortune, in being bora 
at a time, and amongft a people, when man- 
Jcind begin to open their eyes, and to enjoy the 
nobleft inheritance of Jbunuini^y, the ufe of' 
.reafon. 

All the pretended pbilofopliers therefore, b&v* 
ing gueft of nature at a venture, throu|h the. 
veil under which {he lay concealed, DefcartQi 
dt length came, and drew afide a corner of that 
great veil. He faid, ^^ Light is a fine and fub« 
«' tie matter difRifed universally, and ftrikes'our 
*« eyes. Colours are fenfations excited in us 
^ by God, according to the motions which 
^ tranfmit that matter to our organs." Thus' 
far Defcartes was in the right, and fhould eif- 
ther have popped there, or in advancing, have 
taken experiment for bis guide : but he wat 
poflefled with the defire of dftablifhing a fyftem. 
That paffion had the fame efie6t on this great 
man, as paffions have on all men ^ they hurry 
tbeip beyopd thtir priacipleSto 

He 
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He Ijiid down as the firft principle of his |^« * 
lofophy, that nothing (hould be believed sHth« ' 
out evidence ; and y.etf in contempt of his own 
rule, he imagines three elements formed of 
pretended .'Cubes, .which heiuppofft to hove 
been formed by the creator, and to have been 
broken to pieces in turning ttpon tbenfetvci^ 
after they came out of the hands of God. 

Of thcfe fuppofitious broken cubes, abraded 
equally on every fide, and at laft rounded int* 
^obules, be is pieifed.to make light, whic^,- 
without any.proof^ he diffu&s throiigh the.uAt* 
vcrfe. 

, The more ingenioufly this fyAem was ima^ 
gined, the more the reader will perceive it un- 
worthy a philosopher. For, as nothing of alt 
this is proved, it would be full as reafonable to 
admit the cold and hot, the dry and the humid. 
Error for error, what does it fignify which, is 
preferred i 

According to D«fcartQ6, the light does ' not 
flow to our eyes from the fun ; but is a globu* 
lous matter oiiFufed univerfally, which the fun 
ifnpels, and which prcfles upon our eyes as a 
flan, puflied at one end, prefTes the fame inftant' 
at the other. Defcartes was fo fully convinced 
9f,this fyflem, thai, in hisfeventeenth letter of 
the third tomC) he fays, and pofitivelv repeats it: 
/ conftfs,that I know n$$hing of pbilofophy^ if 
tbi light rf.the fun is npt tranfmitted to our ifor 
inflantamouflj. In tSt& we muft own, that, 
as great a genius as he was, he knew very 
little of true philofophy ; and wanted the ex- 
pecimeots of the fuccecding age. That age is 

as 



*ms much fuperior toDefcartet, as Dcfcar^.was 

to antiquity. 

.If light were a-fluu! abrays dtffufed, and al* 
iR^ajs exifting m the ;iir, we {hould fee as 
c(early in the night as in. the d^iy ; becaufe the 
fun below the ' heoiifphere would .continually 
iqipcl ^he globules on .all Jides^ and the iqn- . 
preffion equally aff^ pur eyes.; light wo.uU 
CH'^ulate Ijilce founds ,we.ihoMld fee ^n pbje^ 
biqyond a mountain i i;iihort, we ihould never 
l^ve a finer day than in a central eclipfe of the 
.fu&i for the moon, at leaft according to Def* 
.cartes, in pacing between us and that luminary^ 
would prefs the globules of light, and thMia 
, iil^re^e .JCheir , a^io/i. 

The rays refra&d by a prifm and forceil: 
into a different diredion, demonftrate th^t 
%ht has ft real motion, and isAotan afiem-* 
blageof globules only <;ompr^d» Light) oa- 
enteri^g.a .prifnv, takes three diSkj/ent ways^ 
its tbrjBe..irack$9 in the air, rin the pnToif 
a/id «n lis (quitting the .prifm, arc different.^ 
nay^ its giotion is accelerated within.the piifiq*.. 
Is it npt then fomething (Irange.to fay, that n 
body which 'Vifibly changes place three time^. 
and quickens its qaotion, does not move? yet 
a work is publi&ed, -in which it is ailerttd tb^t 
r^e progreffioa of light .is mi abfurdity* 



m. 
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Were light an afiemblfiEge of globules, a Anid 
,cxifting in the air anc) every place, the (inaU 
iiole in a camera obfcura would fill the wbde of 
Jcwith light; for Ifight being then, on every' 
.fide, prefifed into this frhall hole, would aft o|l 
every fide, as ivory balls difpofed into a fquare 
or circle, would all be featured if only one.cf 
them was ftrongly prefled : but the very /everfe 
appears ; the light received through a fmaU 
.aperture, which admits only a flender cone of 
rays, fcarce illuminates ha)f a foot •f thej>Iace 
.on which' it ftrikes. 

ly. 

Light, coming from the fun to us, is known 

40 traverfe this immenfe fpace in about eight 
ininutes, which a cannon-ball, in its utmoft 
fwiftnefs, could not perform in twenty five 

.years. 

The author of Spe^ach de la Nature^ a 
work of great merit, has fallen into a fmall 
miftake, which may miflead beginners for 
whom .this book is calculated. He fays, that 
light, according to Newton, is /even minutes in 

^eenung ,U us frm the Jiars\ he has miftaken 
the ftars for the fun. Light is fix months in 
xx>ming to us from the neareft fixed ftar, ac- 

/Cording to a ceruin calculation, founded upon 
-experiments very delicate, and at the fame time 
very imperfeft. It was not Newton, but Huy«- 
eens and Hartfoeker, who advanced this fuppo- 
£tion : he fays alfo, to prove that God created 
ligHt tbcforcthe fun» :tbat Ught is diffu/ed tbri^ 

Ota 



$iii all tuOwriy md is felt fiffMyy when impel* 
iedbf the htmineus JIars ; but it has been de- 
snonftrated to be verv long in coming from the 
fixed ftars to us : if it comes fo far, it was not 
diffufed before. It is neceflary to be aware of 
tfaefe errors, which are etery day repeated ia 
abundance of books,, diat ase only echoes to 
one another. 

The following is the -itibftance of Romer's 
fenfible demonftration, that light employs feven 
or eight minutes in its paflage from the fun to 
the earth. 

From the earth at C, (fig. i.) a fateilite of 
Jupiter is obferved to be ecltpfed regular)^ on^ce 
in forty two hours and an half. If the earth 
were immovable, the obferver at C, would fee 
thirty emerfions of that fateilite in tbhty times' 
two and forty minutes and an hdf ; but at the 
end of diat time the earth is come to D, and 
then the obferver fees no longer that emerfion 
exa^y at the end of thirty times forty-two mi- 
nutes and an half; but muft add the time which 
Hght takes up in paffing from C to D, which 
time is evidently conftderable. But this fpace 
C D, is ftill lefs than the fpace, G H, in the 
circle. This circle is the great orbit defcribed 
by theeartk round the fun in the center ; light, 
in coming from the iatellite of Jupiter, paOes 
C D in ten minutes, and G H in fifreen or 
fixteen. The fun is between G und H ; the 
light therefore is feven or eight minutes in com- 
ing from the liin. 

This noble ilbfervatioci was long contefted, but 
at length admitted, though prejudice endeavour- • 
ed to allude even the force of experience itfelf. 
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The utmoft it proves, fay its oppofers, is, that 
the matter of light exifts in fpace, and reaches 
ffom the fun to our eyes, requiring feven 01 
ei£ht minutes in tranfmitting to us the impreffioa 
ofthe fun ; but (bould it not have been obferved^ 
that fuch an tnconfiderate anfwer manifefily 
contradiSs every princi|de of mechanifm i Def^ 
cartes well knew, and acknowledged, that if 
the luminous matter was like a long ftaff, pref- 
fcd by the fun at one end, the imprelBon 
would be inflantaneoufly communicated to the 
other. Therefore (hould a fatellite of Jupiter 
preft a fuppofed luminous matter, confidered as 
a connected feries of globules, extended to our 
eyes, inftead of waiting feveral minutes before 
we prerceived the emerfion of this fatellite, we 
(hould fee it at the very inftant of the emerfion. 
If, as their laft fubterfuge, they pretend to aU 
ledge, that the luminous matter is not to be 
confidered as a clofe rigid body, but a fluid ; 
this is relapfing into that error, fo fcandalous in 
a naturalift, which fuppofes an ignorance of the 
adion of fluids ; for this fluid would zik in every 
direftion, and as we have already obferved, there 
would be no more night, no more eclipfes ; mo- 
tion in this fluid would be ftrangely flow, and 
ii^ead of feven minutes, the light of the fuA 
would not reach us in feveral ages. 

Romeros difcovery, therefore, was an incon^* 
teftaUe proof of the propagation and progreflion 
of light ; but (hould the former inveterate pre* 
judice (lill oppofe this truth, let it, at leaft, 
fubmit to Dr. Bradley's more recent difcoveries, 
by which it is fo admirably, fo deciiively con- 
firmed* 
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Armed. Dr. Bradley's experiment is, perhaps^ 
the fined improvement made in aftronomy. 

Every body knows, that a hundred and ninety 
millione of our leagues, which at the loweft com* 
putation, our earth travels in one year, are but 
a point, when compared to the diftance between 
the fixed ftars and the earth. The eye cannot 
difcern, whether, at the end of the diameter of 
this immenfe orbit, a ftar has changed its po- 
fition relatively to us s though it is very certain, 
that at the end of fix months there is between 
us and a ftar fituated near the pole, a difference of 
near fixty-fix millions of leagues ; and this fpace, 
which a cannon ball, in its greateft velocity, 
could not traverfe in fifty years, is lofi in the 
prodigious diftance between our globe and the 
neareft ftar ; for the vifual angle, when reduced 
to a certain fmallnefs, is no longer meafurable; 
it becomes nothii^. 

To find the fecret of meafuring this angle, 
to know its difference when the earth is in 
Cancer and when in Capric§mj and thus to find 
what is called the parallax of the earth, was 
thought a j>roblem not lefs abftrufe and difficult 
than that of the longitude. This arduous pro- 
blem. Dr. Ho§ke^ fo well known by his rnico* 
graphia, attempted to folve : he was fucceeded 
by the aftronomer Fl^mftead, who had laid down 
the places of three thoufand ftars ; afterwards 
M. Molineux, aflifted by that celebrated mecha* 
nic Mr. Graham, invented a machine for faci- 
litating the operation, fparing neither time, ap« 
plication nor expence ; but at length. Dr. Bradley 
put the finiihing hand to this great work. The 
machine made ufe of, was called a paralladic 
H 2 tcl- 
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MUfcoptf and a defcription of it m^be feen io 
Vr Sniitb'i excellent Ar(Um ofopticks. A long 
.Ulefcope waf (ufpenwi perpendicular to the 
borfxony and in 'a dirp(rfition that the axis of 
virion could be eafily direfted to the plane of 
the meridian, cither a little more to the north- 
ward or to the fouthward, and by means of a 
#hcel and an index it could be accurately known 
.how far nothward or fouthward the inftrument 
;had been carried. With this telefcope feveral 
ftari were obferved, and among others a ftar of 
Draco was rollowcd by it during a whole ^ear. 

What Ihould liave been the refult of this aflt« 
lUious invcftigation i ^Certainly if from the )»e- 
ginning of fummer to the beginning of winter^ 
the earth had changed its place, if it had travel- 
lad fixtv-fix millions of leagueS) the<ray of light 
uhich had been pruicAcd along this telefcope'js 
axis of viflon, mull nave dcfleded from it ! that 
a. new motion was to be given to this tube fcjr 
receiving this ruy^ and the wheel and the index 
ihcwed what quantity of motion had been given 
to it, and by an infuilible confcqucnce, how -far 
more northwaid or fouthward the ftar then 
i»|inc;ini than it did fix months before. 

Thclc adiinrabic operations were began on 
tl»c third of Dcccnibcr, 17251 the time of the 
oirth's approach to the winter folftice ; it waa 
thought ptol)iblc that (hould the ftar give any 
1iti>n of aberration too fiK)n, as in the month of 
jJccembrr, it would nppcar to throw its light 
Uithcr towards the north, as the earth was near 
the wintei folllicc, then moving fouthward. But 
m the prcat aiioniAimcnt uf the ingenious Dcr- 
ioi.s conccrne^l, fo early as the 1 7th of December, 
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ihe fiar obferved, appeared on the meridian to be 
advanced, to the fouthward, quite contrary to' 
their expefiations ; and an affiduous continuance 
ofthofe obfervationsy produced more than could 
ever have been expend : ihey difcovcrcd the 
parallax . of this fixed flar, the annual move- 
ment of the earth, and the progre ffi( nof light* 

U the earth reW)lvcs round the fun, and lieht 
becomes inftantaneous, it is evident that the uar 
obferved mud (ecm conftantly to move a little 
towards the north, when the earth moves to-" 
wards the oppofite quarter ;■ but l( the light be 
projtrck'd from this ftar, if a certain time be re- 
quifi;e for its reaching us^ a comparifonmuft be 
it.ade of this time with the celerity of the earth's ' 
morion i calculation is all that remains, and by 
this' the vdccityof tht light of this A«r was found 
to exceed that of the mean motion of the earth* 
ti-n thoufand two hundred times. It was farther 
found, by obfervations on other ftars, that light 
not only moves with fuch a(loni(bing velocity,* 
but that its moiicn is a!w;ty3 uniform, though 
it flows from fixed fiars placed at very unequal 
diflanccT?. It was founJ that the light ofevsry 
ftar paflTes through the fpace determined by Ro- 
mer in the fame time; that is, about thirty- 
three millions of leagues in .eight minutes. It 
was found^ by meafuring the annual parallax^ 
that the f!ar obferved iri Draco is four hundred' 
thoufand times farther from us than the fun; 

Let me now entreat every attentive reader,- 
animated by truth, to confider, that if light 
flows uniformly from the fun to us in near eight 
minutes, it comes from that ftar in Draco in fijc 
jears and fomeibing above a month > and if 
H 3, ibofp 
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thofe ftars, fix times lefs in magnitude, arc fix 
times mor^ remote from us, their beams take up 
above tbirt]r*(ix yeai'a and- « half in coming to 
us ; and yet the progreffion of ihefe rays is con- 
ftantly uniform. Now let it be confidered, 
whether this uniform progreffion be reconcile- 
able with a fuppofed matter every where difFu fed. 
Let us aflc ourfdves whether this maitter would 
not a little difturb this uniform progreffion of 
the rays ? and faftly, in reading the chapter of 
Vortices, let not that enormous diftance which 
light paffes through in fuch a nuniber of years 
ke remembered ; let it be fairlv examined whe- 
ther an abfolute plenum would not obfiruft its 
paflage. 

To conclude, let us rcfleft on the many er- 
rors into which this fyfteiii muft have led Def- 
cartes. He* did not mfake a fmglecxperiment; 
he was wholly direded by fancy; inftead of 
examining the world, he fet about creating one. 
On the contrary, Newton^ Romer, Bradley, 2^c. 
have been guided entirely by experiments, &hd 
made fa6ls the only ftandard of their o{}inions. 

All thcfc truths are now acknowledged: in 
1738, when the author firft publiflied in France 
thcfe elements of NeWton*s philofophy, they were 
■ all oppofcd. Such is the reception truth always 
meets with from thofe who have been nurfed in 
ciror. 
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CHAP. IL 

Sy&tem of Mallebranche equally er- 
roneous WITH THAT OF DeSCARTES ; 

Nature of Light ', its Courses > its 
Rapidity. 

£rrcr of Father Mallebranche. Definition of 
the Matter of Light. Fire and light the fame. 
Rapidity of Light. Extreme Minutenefs of its 
Particles. Progrejftm of Light, Proof of th§ 
JmpoJJiblllty of a Pletmm. Obfilnate opfofiHon 
to tbefe Truths. Abufe of the Holy Serif ttares 
again/i thefe Truths^ 

FATHER Mailebranche, who, in examifi* 
ing the errors of the (enfes, was not ex- 
empt from thofe that flowed from the fubtiliiy 
of his genius, adopted the elements of Defcartes 
without proof; but changed many things in that 
inchanted caftle ; and» though he made as little 
ufe of experiments as Defcartes, thought proper 
to form another fyftem. 

The vibrations of luminous bodies imprefn 
according to him, fudden ftrokes upon fmall 
and gentle vortices, capable of compreffion, and 
entirely compofed of fubtile matter. But had 
MalleDrancbe been aflced, in what manner thefe 
fmall and gentle vortices tranfmitted light to our 
eyes ? how the a^ion of the fun could pafs JQ 
H 4 an 
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an infbmt through fo many fmall bodies com-^ 
prefled upon one another^ of which a very Tmall 
nvmbcr were fuffident to intercept thataAioir? 
why thefe gentle vortices did not mingle in 
turning upon one another ? how thefe vottices- 
became elafijc:? in fioe, why he ftjppofcd thefe 
vortices? What would father Maiiebranche 
have repHed ^ Upon what foundation did he 
build this imaginary edifice I Should men, who 
tidked of iK>th4ng. but truth,, have wrote nothing 
but romances ? 

What then at length is light ? // is fin />- 
fiiff Which bucns at a* fmall diftance when id 
parts ase lefs attenuated, or more rapid, or more 
united ; and which gently illuminates our eyes, 
when it afis from, a greater difiance, and. its 
particles are more rare, left rapid, and icb united. 
'Xhus a lighted candle would burn the eye at 
the diftance of only fome lines of an inch, and 
gives its light at that of fome imhes. Thus the 
s4ys of the fun, diifufed through the (pace of 
the air, illununate objecb» and, colleftcd b}* a 
burninj-gUf5, melt lead and goid^. 

it it be aikcd what fire is« my anAver^ili be^ 
t«ia: it is an element which I know only by its 
efRcU; and! I fay here, as e%ery where cife^ 
that man is aot made to know the lecret ua- 
tii!e of thlri>$ ; that ail he can do is to ca!cu« 
Loe, meiittie, wieigh, and make ezperimems. 
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l^ire doesr not lighten nor ihine always. Fire 
hot difplayed, whether in an iron- bar, or ia- 
wood, cannot emit rays from the iron or tht 
wood ; confequently cannot be luminous, not 
can be fo till the furbce-is ignited. 

The ra^ of the full moon impart no fenfible 
beat when collededin the focus of a burning* 
glafs, though they give a confiderable light. 
The reafon i$' evident; the degrees of heat ipc 
always proportionable tathe denfity of the ray^. 
Now it is proved that the fun,- at an equal 
height, darts ninety thoufand tknes more rays 
than the full moon- reiTedis to us in the horizon. 
Therefore it i» neceffary for the rays of the 
iboon. In the focus of a burning-glafs^ togiye 
a heat equal to that, given by the rays of' the 
fun, in a glafs oP equal dtmenfipnsy that there 
be nine^- thoufand more rays in the focus than 
there arc- ^ . , 

They wlio confider light and fire as two fub« 
fiances are mi(bken, founding iheir opinion oj^ 
the iire's not being always luminous, and light 
not always heating* TU^ is the fame as miik.- 
ingtwobeing? of every fubAlince that can be 
applied to two ufes. . 

Fire is projeAed in every direAion from the 
radiant^ pointy and hence is perceived on ail 
fides ; fo that, in the geometrical phrafe, it may 
b*e confidered as* lines drawn from the center to 
the circumference. In thefame manner, every 
aflembifage, every colleSioil, e^ery pencil of 
rays,- proceeding from the fun, op an}f^ fire what- 
ever,- is'to be confidercd as a cone,' the bafis of 
which is iji'the eye, aftd ttreapex at the fun. or 
fire that proj^its it. 

H5 This 
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This matter of fire pafles from the fun to utf 
and evea as fAr as Saturn, with a rapidity that 
-ihirdes the imastnation. Calculation teaches 
us, that if the diftancc of the fun be 24,000 
femi-diameters of the varth, the light muft move 
fromthatpianet to us, attberateof 1,000,000,00.0 
feet in a fecond. N<m a bullet of a pound 
•weight, difcharged with half a pound of pow- 
der, flies only £)0 feet in a fepond ; fo that the 
velocity of a ray of light exceeds (in round 
numbers) that of a cannon ball 1,666,600 
times. It is therefore certain, that if a particle 
of lieht was only the i,6oo,oooth part of a 
pound, it would neceilartly follow, that the 
TZf% of light muft have the fame effect 
with cannon ; and were they only a tboufiiiid 
millions of times ftill fmaller, one fingle mo- 
ment of emanation of light would deftroy every 
thing on the furface of the earth. How in- 
conceivably minute then muft thefe rays be to 
enter our eyes without the leaft injury * ! 

The fun, which projeds this luminous mat- 
ter to us in feven or eight minutes, and the 
ftars, thofe other funs, which tranfmit it Im ua 
in feveral years, fupply it perpetually, without 



* Since tbe weight of bodies is proportioned to the qoantUjf 
of mrter, it followf» that where the latter ii diminidied inde- 
finitely, tbe former will be alio diminished indefinitely : there- 
Jine the weight of light muft be infcnfible in ever lb great a 
qoantity of it. Boerhaave cauAd a globe of iron, twelve iochct 
in diamecery to be heated red-bet, and Airpended at the end of 
aveiy accurate balance, and counterpoiicd by weights at the other 
end very exaAly : in this manner it was fufpcnded, till aH tha 
patticles of heat or Kght were efcaped, wlien he fotiad the 
e^uiJib;ium cf tbe talaoce aot to be >b the Icat afii^ftcd* 

any 
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any apparent wafte m fhcmfelvcs ; in the fame 
manner as muft: is cotiftantly emittm^ odorous 
particles, without any fonfible diminutioit of its 
weight. 

In fine, the rapidity with which the fun pro- 
je£ls his rays, is probably in proportion to his 
magnitude, which is about a million of times 
greater than that of the earth ; and to the ve- 
locity with which this immenfe body of fire 
turns round its axis in twenty-five days and a 
half. 

We may here conclude, from the velocity 
with which the fubftance of the fun flies cffFto- 
wards us in a right line, how unnatural the 
plenum of Defcartes is i for, i. How could a 
right line be projected to us through fo many 
millions of ftrata of matter movmg in a curve, 
and thtoujgh fo many different motions i 1. 
flow could fo tenuous a body in feven or eight 
minutes pafs thro' a fpaceof i,320)000,ooo,ooo 
leagues from a Rar to us, if in this fpace it was 
to pafs through a refitting matter ? Every ray 
mdlin a moment difplace 1,3^0,000,000,000 of 
les^ues of fubtile matter. 

Let it be further dbferved, that this imagi- 
nary fubtile matter would, in an abfolute pie* 
num, xtfA equally with the mod compact mat* 
tcr. Thus a ray projefted from a ftar, muft 
make a much greater ciFort than to pafs thro' 
a cone of gold, whofeaxis is i, 000,000,000, ooO 
of leagues. 

Experience, that true matter of philofophy, 
farther (hews us, that light in coming from one 
element into another, from one medium into 
another, pafies through entire, as we ihall 

prove ; 
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..prove: a great part of it i> refledled, . the air 
repelling more than ittraiifinits^ To that it would 
be impoffiible foe the light of any of the ftars to 
reach us ; it woulil be wholly repelled and ah- 
.forbed^ before a iiAgle ray could penetrate half 
way to our atmofphere. Woulfl they not even be 
forbed by other atmofpberes ^ But in the chap^ 
cers where we fliall explain the principles of 
gravitation,, we ihall prove, bv a feries of argo- 
.liiciusf . tbat thid pretended plenuok was a ro- 
'inahce. 

Let us here flop a moment,, to obferve how 
flowly truth eftabliflies itfelf amongft mankind. 
It is almoft fifty years fince Romer demonftrated 
by- obfervaiions on the fatellitesr of Jupiter. 
jhat.nj|ht is tran&nitted from the fun- to the 
earth m about feven minutes and a^half; ndtV 
withftanding which, the contrary is not only 
maintained in many philofophical books, but iu 
a coUediion upon that fubji:^, in thsee volumes, 
extradled from the.obfervations of alFthe aca- 
demies in Europe, printed in 1730, page 35, 
volume r. there is this pafiage : *^ Some have 
*^ pretended, that a luminous bodv, as the fun, 
*' emits continually an -infinity of fmall infen- 
'^ (ibie particles, which conduA the light to 
*^ our eyes ; but this opinion, which- has fome 
^* relation to the old philofophy, cannot be 
** maintained." Thifr opinion may,, however, 
he demonftrated by more than one method', and 
fo far from agreeing with the old philofophy, 
that it is direSly contrary to it ; for, can any 
thing be more contrary to words void of fenfe, 
than meafures, calculations* and experiments f 

Other 
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Other oppofers have appeared, to attack tUs 
truth of the emariation andpi^ogjreffion oCliJihty 
with the.fiime weapons which. neii} bf mpre 
popularity than endhion, ulbd (b imperiouflj, 
but in vaiH) a^nft. GTalileo'^s opinion of tUe 
motion of the earth. 

They who arm authority agaiAft reafon make 
ufe of the facr^d writings,, which teach us mo« 
\ rality, as a guide ia philofophy.* La Plucfie (mm 
tR}ia\\y JQiMe liddfts a natural phil6(b'pher i-ii 
from iimplicity^ he deferves pitv, and fiill more, 
irby that vulgar artifice he intends to throw 
an 6dtum oq. t£)fe who differ from him in feq- 
timefits. . 

Tlie igQorapt iboiild remember, that they 
who from a. ri)ce pretence c^nd^mned iQf^Of^ 
have bralided* tUeir fiattve Country with aA iii- 
famy,. which only the name of Galileo ^an ef- 
face. The light of the day, according to them,, 
muft not proceed from the fun, becaufe it is 
iaid in Genefis, God created light before the 
Am. 

But thefe gentlemen feem to forget, that in 
Genefis it is alfo (aid, that God divided the 
light from the darknefs, and called the li^ht day 
and the darkne(s night, and of the evening and 
the morning made a day, &c. and all this be* 
fore he created the fun. Thus, according to 
the reafoning of thefe naturalifts,. the fun could 
not have made the day, nor the abfence of the 
fun the night. 

- They Aid, that God feparated the wateiB 
from the waters, and by this feparation they 
undcrftand the fea and the clouds. But, accord- 
ing 
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log to £hem» the vapours, whidi form the 
clouds, muft not have been raFfed by the fun, 
9$ ihey Tealtjr -aie : fof» acpordiag to Genelis, 
the creation of the Tun was pofterior to the re- 
paration of the upper and lower waters. Now 
they own that- it is the fiin which raifes thefe 
i^^r waters, and thus contradi2l themfelves* 
yvill th&f achy the' motion of thfe earth, be- 
aiule Jdfhua' commanded the tan to^ftand ftill ? 
yni\ :they deny ihe linfolclic^ of -feed in fhe 
^juih, becauTe It is laid^ fhe grain inUff rot be- 
fore it Ihoots ? They muft iherpToi'e, with all 
ih'e fenfible part of mankind, acknowledge, that 
pbyfical truths are not to be fought for in the 
icfkiptttres, which contain the rules ^f a ^<K>d 
'lift;; "but hot (he kn6wle(ige^>f' nature* 
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CHAP, III. 
The Property LiaHf hv«^ of riifxec+- 

ING ITSELF WAS NOT TIlULY ItNi>WK; tT 
IS WOT REFLBCTBD «Y TMt »OiLII> PAllf # 

0% Bodies, as o%NBiiAi.xy vEtiEVfiB. 

Nit aftntpU Bidv^ Light not Tefle^ed iy thefoUd 
, Parts. Deiitpve Experifnufts. HoWi tmJ in 
what Sen/ff Light is rtJUShd fr9m a vatnttm. 
The Expifimm b$Uf nunk. Cmihjfhn dra^ 
from that Experiment. Theftnatt P&resj largg 
enough to admit Light, it^eik objdSHens againjl 
thefe Truths. 

HAVING ifcn what light is, whcncc.de- 
rived, aTfd %6W long it is in coming to 
us, let us proceed to its wopertics md cBt6b, 
unkirown till our days. The firft tX its efie£b» 
is its feemrng to rebound frtym the <bUd fetrface 
cf all obje3s to bring the ima^s of them to 
our eyes. 

Ail men, all philofophen, the Defcartes, the 
Matiebraathes, and fuch as are mpft remote 
from vulgar opinion, have equally believed, that 
the fplid furfaces of bodies -are what a3aalljr 
reflect fight'to us. T^ mote fmooth and ^Kd 
a furface is, the more, they fay, it caufes the 
'light to rebound from it \ .. but the larger, and 
the more dire& the pores of Jthe'body are, the 
• ' more 
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more the rajrs of light pafs through its fubftailt^ 
Thus the mirror, covered at the back with a* 
futfate of quickfifver, refleds all the rays ; while 
tii^ Aime glafs, without quIckfiWer, having di- 
it& and large pores in prodigious number, admits 
great part of the rays to pals through it. The 
more large and direct pores a body has, the more 
.traafparent it is;.fuch is) fay they, the dki* 
,mond,. gnd fuch the water itfelf. Thefe were 
^^ ideas generally received, and which* none 
called, in queftion^ yet all thefe ideas are entire- 
ly falie i 10 remote often is the refemblance of 
. tnithr from the truth itfelf. The philofophv s 
^ embraced this error, in the fame manner as tKe 
,yui»r are. miftakon,rwhen.they imagine the fiin 
[no h^rger thaii> it appczxz to the eye. la^this 
< confiited the error of thf pbilofophers.- 

We cannot make the furface of any body 

really even, though the ftirfaccs of many feem 

perfectly fmooth and polifhed. But why do they 

.appear fp to us i • Thefmootheft fuperficies,>m 

^s^fppSt to ihe particles of which light is com- 

^pofed, is no more than a great number of moan- 

*taini^. caviues, and fpaces. The point of the 

[fineft needle a£lually abounds with eminences 

,and aiperities, which the microfcope difcovers. 

All the pencils of rays of light, which fbould 

fall on thofe uneqyal parts, would be reflected 

in the diie^ion they fell ; and, falling unequal^ 

•Iv,; would never be regulaily refleded, and ihere- 

•fore we. could n^er fee ourfelves in a gla£i« 

B^qes, the slafs has probably a thoufand times 

-more pores than matter, thoudi every point of 

the furface reileSts rays i thf rwrc they arc not 

rcfleacd by the^lafs. 

: , TEc 
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This light, therefore, wbich ibews us our 
image in a mirfor> does not procieed from the 
folid parts of the fuperficies of thatglafs ; nei- 
ther is it the cffeSt of the folid parts of the meif 
cury and tin fpread on the back of tho mirror: 
thofe parts are not evener or fmoother than the 
glafs itfelf. The folid parts of the tin and mer- 
cury are incomparably larger than the folid con* 
ftituent pa^ts of light ; i^ therefore, the fmall 
particles of light fall, upon the erofs parts of .the 
mercury,, they will ^read and teatter themfelves 
on all fides, like grains of lead falling upon rub« 
bii^*- .What; unknqwn power then caufes-light 
to reboynd toward us with fo much regularity^ 
ft appeals already,,- that bodies do not return it 
In this nunjier. What feemcd the moft known 
zx\4 inconteQible amongft mankind, becpmet a 
S^^li^fiJi .myflery.thap the weight of the air wai 
torme^ly. Let us examine this problem of na<- 
turey. and our wonder will augment. Wc can- 
iiotconten:kp!ate iit without fuxprife. . . 

Lxpole in* a* dark, chamber the eryftal A 3 
(fig. 2«) tO;the rays of t;he fun, in fuch a man^ 
ucr, that the light ifalling on. the fupefficies. B^ 
may maice ai^ ^!gle of above forty dfegfecs^wJth 
the perpendicular. Mod of the rays then n^ 
longer continue in the air; they re-enter the 
crjftaJ the inftant they quit it^. they return^ 
y<>u.fee, ))y an infenfible curye. 

Certainly, it is not the folid furface of the air 
that repels them i^to the glafs ;, many of thpfe 
r^ys entered the air before, when they fell Icfs 
¥>bliqMclyr^.' why then (bould tbefs rays pafs no 
tong^r, when tbe.obliquity is equal to forty de- 
gcees nineteen minutes i Dp they find mo^e 

leiiftanc^ 
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rffiftance, more matter in the air at this de- 
gree^ than in the cryftal ihcy had penetrated ? 
Are there more folid parts in the air at fort^ 
degrees and one third, than at 40 ? The air 
is aimoft two thoufand four hundred times rar- 
er) lighter, and Icfs folid than the crvftal; thofe 
rays therefore, ought to p^fs into the air with 
two thoufand four hundied times more facility 
Chan they penetrated the fubftancc of the cryh- 
tal. Though, notwithftanding this prodigioua 
appearance of facility, they are repelled ', but 
repelled by a force two thoufand four hundred 
times greater than that of the air \ they are 
therefore not repelled by the air ; the rays are 
therefore not refleded to our eves bv the folid 
parts of bodies. Light rebounds fo little from 
the folid parts of bodies, that in reality it re- 
bounds from a vacuum, which merits the ut« 
moil attention. 

- You have feen^ that light falling in an angle 
of 40 degrees, 19 minutes, upon the cryflal, 
rebounds aimoft entirely from the air, at the 
iower furface of the cryftal. Let the light 
/all on it, in an angle lei's only by a fmgle mi-* 
iHite, ftill lefs of it will pafs beyond that fur- 
face into the air. 

■ Newton affirms, that could there a method 
be found to exhauft the air from under this 
cryftal, the rays would no longer pafs through 
it; but the wnole light would be lefleAed. 1 
have made the experiment i I caufed an excel- 
lent prifm to be fixed in a copper-plate ; this 
plate I placed on the top of an open receiver of 
an air-pump, and placed the machine in my 
dark chamber. The Kght being admitted on 

the 
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the prifm through a hole, and its fall direAed 
in the requifite angle, I pumped a long time, 
and the company perceived, that, in proportion 
as the air was exhaufted, left light pafled into 
the receiver, till at laft foarce any at all paiTed. 
It was a very entertaining phenomenon, to (^ 
the whole light rcfleScd by the prifm to the 
ceiling. This experiment therefore demon* 
flrates, that, in the prefent cafe, light rebounds 
from a vacuum ; but it is well known that this 
vacuum can have no a£tion. What confe- 
quence then fhall we draw from this expeif- 
ment ? two palpable truths : firft, that the fur- 
face of folids does not repel the light } fecond- 
ly, that there is in folid bodies a power un- 
known which a£b on light j and it is this fe- 
cond property which we jQiall txaminc in its 
placie. 

Here then are undoubted proofs, that itli 
not a folid fuperfides that refleds light to us : 
we fhall give another proof of this truth. All 
opaqde ^>die8 reduced to thin laminas, fuficr 
ravs of a certain order to pafs through theit 
fubAance, and refledt other rays ; now, if li^ht 
were reflcQed by bodies,' all the rays which 
fell upon thefe laminas, would be refteded by 
them. In fine, we (hall fee that fo aftontihing 
a parad6x never had a greater variety of proofs. 
Let us begin then by rendering ourfeives fami- 
liar with thefe truths. 

I. 

This light, which is imagined to be reflec- 
ted by the folid forface of bodies, returns, in 
fadt, without having touched that furface. 
- II. 
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: Light is. riot reflected from the back of a mii^ 
for by the folid furface of the quickfilvef, but 
from the very pores of the mirror and the 

^ickfiilver. 

.' ft is Dot neceflary, as it has hitherto been 
thought, that the pores of the ^uickrilver (bould 
be very fmall to refleA lieht ; on the contrary^ 
it is necefiary that they &ouId be large. 

It wiir be new matter of furpriae to. tho(e 
wKo have not ftiidied this philofophj^ to kcsf 
it ai&rmed, that the fecret of rendering a^ body 

2»aq^e, is often tp enlarg/if Its pores/, and' that 
e method of'mikiirg it tranfparent,'is to df- 
minlfii their capacity. ' The order of nature 
feems apparently to be entirely changed : wh^ 
appeared the neccilary caufe of opacity, Is di- 
rectly the caufe of tranfparence ^ and wh^t 
'ieemed to reader bodies* tranfparcnt, is in rea« 
Iity what makes tKem opaqtie. Nothing how- 
ever is more tiue,. as the mod common expe- 
riment demonftratcs, A piece of dry paper, 
of which the pores are very large, is opaque j 
no ray of light paflihg through it : reduce th'ofe 
pores, by making it imbibe water or oil, it 
becomes tranfparent; the fame thing will' altb 
Bappcn to Linen^ fait, &c. 

It is proper to acquaint the public, that'a 
perfon, who has htcly written againft thefe 
truths, with more fupercilioufnefs and contempt 
than Icnowledgc, has attempted to fnccr Newton 
•ii thefe difcoverics. i^, fays he, the Jecretqf 
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•tnahing a body tranfparentj confifts in emiraSling 
its pores J our windows muji befmalUrj if we deftn 
mire light in our rooms. I anfwer, that whcR 
we pretend to talk like phibfephers, it is highly 
indecent to affed the bufibon ; and that to en- 
deavour to redicule Newton, is too daring an 
attempt. Efpecially^as this very aukward Bum)on 
ought to have refined, that large apertares dofed 
up, would adoatt no light ^ and that a thin ate- 
nuous body, pierced with an infinite ^number of 
fmall holes, and eiqx>(ed .to the fim, admit a 
great deal of light : oiled paper, and wet linen, 
&r inftance, are thin bodies, having their peres- 
contraAed^y oil or water; and through tbefe 
pores, now rendered more dired, the light 
pafles J but would not pafs through the largeft 
boles, which traverfing each other, intercept the 
rays. We flioqld be fure of being in the xight^" 
before we attempt -raillery. 

The falfe reafonings, and the jgune raiOe- 
ries, vented in France, ag^inft Newton's won* 
derful dircoveries, would be a' fcandal to the 
nation, were not the authors of fuch traih the 
difgrace of pbilofophy. 

But to return to our fubjed. There are thea 
unknown fK)wer8 which perform thefe wonders^ 
caudog the light to rebound before it has touched 
a furface, which repel it before it has touched, 
the pores of a tranfparent fubftance, and bring it 
back even from the center of a vacuum. Thefe 
fa£b, from whatever caufe they proceed, we are 
abfplutely.obliged to admit, 

C H A ?• 
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Of Mireqks and Tii^ttcoMs : Rxasoms. 
oivitt BY Mathsmaticians foe THBi 

'. MySTBRSS of VXSIOM ; THB8B RbASONBi 
. ifOT FU£LY fiUFFCIBNT. 

Blmu ASirrar. Ccnvix Mirror: Conctn)e Mir*' 
' r0r. GiimeiricaL Expknaiions of n/itu^ N^ 
immediate Relation between the Rules of Op^ 
: tics and cur Senfatians* tnrotd hj an Exmnple. 

THE rays, which a power, till our days 
unknown, refiedb to the eye from above, 
the furface of a nairror, without touching the 
fiirfoce, and from the pores of the gla£s, without- 
touching its folid parts •, thefe rays, 1 fay, re- 
turn to the eye in the fame manner as they ar-* 
rived at the mirror. If you fee your face in^ 
it^ the rays from your face, falling parallel, and 
io a perpendicular diredion upon the mirror, 
return thither in the fame manner as a ball re- 
bounds perpendicularlv from the floor. 

If in the mirror M. (fig. 3.) we view an ob- 
jeA on one fide of us, as A, the rays from that 
objed, a£t in the lame manner as a ball, which 
would rebound to B, the place of your eye. 
This is called ihe angle of incidence, equal to 
the angle of reflcdion. The line A C is the 

line 
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line of inddence, the line C B it the line of 
refledion. It is fuBkiently plain, and the bare 
mentioning demonftnitef, duit diofe Kno form 
equal andes upon the fuiiisice of the glafs; why 
then do inot fee the olrieA, either in A, where it 
is, or in C, whence tDe nys iow to the ejre, 
but in D, behind the fame mirror ? 

Geometry will tell Uf , it i$ becaufe the angfo 
of incidence is eqoal to the angle of reie^on 1 
becait(r the eye in B (%• 4.) carries the olijeA 
to D i becauie objeds can ad upon you ofdy 
in right lines^ arid becaufe the right line from 
your eye B^ continved behind the gfaiA to D^ M 
as long as the line A C, added to die Hue 
CB. 

If we al<b tell you, that yoii nerer fee objede 
but from the point where the rays begin to dl« 
verge, fiippofe the mirror MI, the penctle 
of the rays, from every point of the objeA Jl^ 
begin to diverge the inftant they quit the objeA^ 
they pnoceed to die iurface or the glaft, tbefo 
each of thofe rays falls, difperiiei, and is n^ 
fle£tcd towards the eye* The eye carries them 
back to the points D D, at the end of the righf 
lines, where the fame rays would meet ( but in 
meettog at the pdnu D D, thofe rays a^ i n tbo 
feme manner, as at the points A A, where their 
begin to diverge; therefore you fee the ohjctk 
A A, at the poinu DD. 

Thefe angles and lines ferve doubtlefs to 
make us underftand this artifice of nature ; but 
they are far from informinff us of the pbyfical 
efficient reafon, why the foul, without any he- 
ftution, carries the ohjeA toaa equal difiance, 
beyond the mirror, as it is on this fide of it.^ 

Tbcfc 
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TheTe lines rei&refent.whjit re^Iy hajpptns; hut 
do riot Ihew why it happens. 

If you would: know in what manner'a convex 
nirror diminifhes, and a concave mirror en« 
krgesobje£h, thefe lihea .of incidence and •!«« 
fleSion will giv^ vouttbeifame'reafon. 

We are tdTd, tnat the cone of rajs, whick 
divetgcs'from the points A (fig. 5.) and faUs on 
the convex mirror^ makes angles oF sncidenoe 
upon it, equal to the angles of rcfiefiicpi, of 
which ^e lines flow to the eye. Now tliefe 
angles are \t&^ than if thev had fallen on s 
plane furfoce ; therefore if tney «re jiippofird'to 
pals to B) they will cpnverge there much. fooner, 
and the object in B B be fmaller. Now. the 

2e carries the objed to BB, the points where 
e rays begin to diverge ; therefore the obie^ 
muft appear lefs, as it does in the figure. For 
the fame reafon chat it appears lefs, it appears 
neateri as the.extreme points of the rays from 
BB, are adually nearer the mirror, 4han thofe 
gt the rays from A A. 

For a contrary reafon, you muft fee objefis 
greater and more remote, in a^oncave mirror, 
when placed near enough to the mirror. For 
the cones of the Rays from A A, (fig. 6.) di* 
verging upon the ^nirror at the points whore 
thofe rays fall, if they were rdieded through 
that glafs, they would unite only in B B there-, 
fore they are feen in B B. Now B B. is greater 
and farther -remote from the mirror, than A A,- 
dierefore you fee .the ohjtSt greater, and at a 
greater diftaace. 

This is in general what hsppens in the re- 
flexion of rays to our ^yes, and. this fe*e 

principle, 
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principle, that the angle of incidence is al ways 
equal to the angle of rcfleilion, is the true found- 
ation of all the myfteries of catoptrics. 

We are now to know in what manner Icnfes 
augment objcAs^ and leflen diftanccs ; and lafUy 
why objefts, that painted reverfely in our eyes, 
fhould however be feen as they really are. 

In regard to magnitudes and diftances, the 
mathematics dcmonftrate that the greater thd 
angle made by an objc6i in the eye, the greater the 
objeft will appear : nothing is plainer. The line 
H K at an hundred paces forms an angle, as you 
fee in the eye A (fig- 7) ; at two hundred paces, it 
forms another lefs by one half in another eye as B 
(fig. 8. )Now the angle formed on the retina, or of 
which the retina is the bafe^is as the angle of which 
he objeft is the bafe. Thcfe angels are oppofiie at 
their fummits ; therefore, according to he firft no- 
tions of the elements of geometry, they are equal. 
Hence if the angle formed in the eye A, be dou- 
ble the angle formed in the eye B, theobjedl will 
appear as large again to the eye A, as to the eye B. 

Now that the objedl may be feen as large by 
the eye at B, as by the eye at A, it is ncceflary 
that the eye B^ receive as large an angle as th« 
eye A, which is as near again to it. 'The Icnfes of 
a Telefcope produce this cffeft. For the greater 
facility let us fuppofe here only on^ Itns, and 
without confi Jering the efFcfts of many lenfes. 
The objeft H K, (hg. 9) tranfmits its rays to this 
lens, which are united at fomediltancc from itl 
Let us conceive a lens fo contrived, that thofc 
rays crofs one another in fuch a manner, as to 
form in the eye C, as great an ang^e as that in 
the eye A. The eye then, you will fay, judges 
by thatang!^. •It feet the- objeft of the fame 
' I ma^ivkud^ 
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magnitnde as the ejc in A. But in A jt(ees It 
at the diftance of an hundred paces : therefore in 
C, receiving the fame angle, it will ftill fee it at 
the fame ^liltanGe. The whole effed of combin- 
ed lenfcs, different ^elefeopes, and mkroicopest 
which magnify objeSt^ confifts therefore in 
bringing objeiis to the eye in a greater angle. 
The o^£l A B, (fig. lo) i& feen b^ the means 
of a lens in the angJe D C D, which is mudi 
greater than the angle A C B.' 

You aflc again from the rules of optics, wiry 
cbje^, which are painted reverfe upon our leti* 
na, are fecn in their true fituation ? The ray 
from the head of the man A, (fig. 1 1) falls upon 
the lower point of the retina A ^ his feet B, arc 
carried by the rays B B, to the upper part of the 
retina B. 

Thus the man is really painted with his head 
downwards and his feet upwards at the bottom 
of our eyes. Why therefore do we not fee this 
man reverfed, but upright and as he is ? 

To refolve this oueffaon, the comparifon of a 
blind man is tfed who holds in his hands two 
.flicks croffing each other, with which he gueflet 
▼ery rightly of the pofition of objeAs. For the 
point of the left, bein^ felt by the right hand with 
the help of the ftick, hejudges it immediately oa 
the left ; and the point, which communicates 
with his left hand by the means of the other ffick, 
hejudges on the right) without miftake. All 
the maftcrs of optics tell ut therefore, that 
the lower part of the eye, immediately transfer! 
its fenfations of the objoSt to the fuperior part, 
and that the upper part of the retina, as naturally 
cranfmits its fenfation to the inferior part $ con* 
frqucntly the otycA is feen in in true fituation. 

vniftn 
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When we peife^y know all the angles and 
nuchemancal lines, by which the paflage oflight 
is ti2CKd CO the bottom of the eye, we arc not 
however to believe that w« know in what man- 
ner our perceptions of the magnitudes, diflances, 
and (ituations of things are attained. The geo* 
metrical propoitions of thofe angles and lines are 
indeed juft ; but there is no more relation be- 
tween them and our feofations, than between the 
found we hear, and the magnitude, diftance and 
fxtuation of the fonorous body. My ear is ftruck 
by the found ; I hear the tonss and nothing 
more* My eye is agitated by fight ; I fee colours 
and nothing more. The proportion of thofe 
angles and lines cannot be in any refped the im- 
mediate caufe of the judgement 1 form of objeds^ 
nay in many cafes, thole proportions are not in 
the leaft agreeable to the manner in which I fee 
objeds. tor inftance, a man is feen of the fame 
(ize at four and at- eight paces from us. Tho' 
the imageof that man at four paces isexa^Sly 
twice as large in the eye as at eight. The angles 
are difierent -, but the objecl appears of the fame . 
dimenfions : it is therefore evident from thi^ 
Tingle example, that thefe angles and lines are 
lar from being the immediate cauiie of the manner 
in which we kt obje£b. 

Before therefore I continue the enquiries with 
regard to light, and themechanic laws of nature, 
it is your command that I (hould here (hew in 
what manner the ideas of difbinces, magnitudes, 
fituations, and objecb, are communicated to 
the foul. Thi;» enquiry will fumifli fcvecal new 
truths, the only excufis foe writing a book. 

CHAP 
1% 
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C H A P. V. 

In what manner we know Distances, 
Maonitudrs, Figures, and Situations. 

1[he optical angles andlines^ mifufficUntf^rlrnvmng 
dijiances, Prcved by an examplt. Magnituiii 
of figures not known from thofi optic linet* 
Prwed by an example. Experimental froo/om a 
perfitn born blind^ by Mr, CheJ'elden. In what 
manner we kfunu di/lances ana fungnifudesB Ex^ 
ample. We learn to fee as we kam to, rwd* 
Exienfton not knoftvnfrom thefighu 

LEI* us begin with diibnce : ic U plain thftt it 
cannot otitfelf be immediately perceived, for 
diilance is no more than a line extended from an 
objcA to us. J 'his line terminates in n point we 
therefore perceive only this point ; and whether 
the object be a thoufand miles or only a foot from 
us, the [)oint is itill the fame. We have not there- 
fore any immediate means oF knowing; difiance 
hiftantly, as we have by the touch of dillin- 
giiiftiing whfthor aboily l>c hard or foft ; by. the 
taftc, whether it be (Weet or bitter ; or by the car, 
wiicther ot two founds thi: one be grave a^d the 
oihcr acute. 'I'iie idea ofdiflance therefore muft 
hv. attained by means of fome utiicr intermediate 
idcM ; but i muit at lead have that intermediate 
• i.!ca :it the fame time ; for an idea tliat 1 have not 
can '.f-rtiinly never occaiion my having anotlicr. 
1 {.\y fuch a houlc is a mile from fuch a river ; but 
li \ do not know where that river is fituatcd, I 
certainly do not know where the houfe is ficuated. 
A bf)dy that calily receives an imprcifion from 
my hand^ J immediately amciude to be foi't : 
a:iotlirr rchllu ; 1 immediately perceive it« b a rd- 
ni i>. It is therefore neccUary, tlut I perceive 
tlie an;<,L*s lurnicd in niv eye, in order to detei- 
niiiic iinnicJiaicly x\\* AiWAVKV;.^V v>^q4\s. But 
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the greatcft part of mankind " do not fo much as 
know that there any fuch angles cxiftin^ : con- 
fcquentl^ thefe angles cannot be the immediate 
caufc of our knowing diilancco. 

The perihn who for the firll time of his life^ 
hears the report of a cannon, or the harmony 
of a concert, would not be able to judge whether 
that cannon were difch urged, or that-concert per- 
formed, at the diftance of a league or of thirty 
paces. Experience only can accufbom him to 
judge of the diibncc, and the place wiiencc thofe 
founds proceed. The vibrations, the undulations 
of the air, convey found tp his ear^ or rather to 
his foul ; but they apprize his foul no more of 
the place where the. noife commenced, than they 
inftriK^t him in the form of a caimon, or of the 
inftniments of mufic. It is exa£tly the fame 
'with regard to the rays of light tranfmitted from 
an obje^ they do not at all Inform us of the dif- 
tance of that objed. 

Nor do they aiferd us any more intimation with 
regard to magnitudes, and even forms or figures. 
I l^hold at a great diftance a kind of fmall round 
tower* I advance, I perceive, and at laft touch 
a large quanrangular edifice. Certainly what I 
" fee and touch, is not what I faw before. The 
little round object I had in my eye, is not this 
large iquare edince. The obje£): nieafurable and 
tangible therefore is one thing, and the objed of 
vifton is another. I hear in mv chamber the noife 
of a coach : I open my winuow and fee it ^ I go 
down and eet into it. Now this coach, which 
I have heara, this coach which I have fecn, and 
this Goach which I have touched, are obfolutely 
three diflEeeent ol^edU of my fenfes, which have 
no immediate lelation tfi one. another. 

I 3 But 
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But as I have before obferved, it is demonftrat- 
cd, that an angle is formed in my eve twice as large 
^hcn I fee a man at four feet diftance, as when 
J fee the fame man at eight. Tbo' that man ftiU 
appears of the iame ftze. Why (hould my per* 
eeption thus contradiA the inachanifm.of my 
organs? The object is really as fmalla^ainin 
try eyes, and I fee it twice as large as it is* It 
\%ouId be in vain to attempt the explanation of 
ihid myfteryby the paflage through the c^yftalline^ 
fir the form that humortakes in oureves. Wbat- 
(vrr fuppofition we may make, the angle in 
which 1 fee a man at four feet from me, is mvimt 
twice as large as large as the angle in which 1 (et 
him at eight : geometry therefore can never 
folve this problem i in pbilofophy it is equ^Uly 
impoffible ; for if you fupppfe diat the eye has a 
new confomution, in which the chryftal-lioe 
humour is enlarged, and the angle augmented ; 
dill it will have the fame cffe^i upon an objeA, 
when at eight or four feet dilhuice. The propor- 
tion is ftill the fame, notwithftanding you iec 
the objcA at eight feet under half the angle 
equally large, as at four feet, when the anek 
is of twice the dimenftons. It is therefore eqwuiy 
impoffible cither by geometry or philofophy, to 
xemove thcdiiKculty. 

l^hole geometrical lines and angles are no 
ffT\orc the caui'e why we (co objctb in their places^ 
than that we fee them in fuch magnitndcs, and at 
fuch ditlances. I'hc foul does not con(ider 
whether fuch a part is to paint icfelfat the hoc- 
tfvii vt the eyc« it ha« no concern with lines it 
diKs not behold. The eve on turns i:i'e*f down* 
w;%rds to fee what is near the eaitb, and upwards 
to look at what It above k. This oaaM only b^cas- 

plain^d. 
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plain'd and rendered incontcftiblcby.1 perfon Iv rn 
blind, and rcftorcd tothcfcnfcoffij^ht. Korifthis 
blind pcrfon, at the moment he received his 
fight, had judged of diftances, magnitudes, and 
fituations ; it would have followed that tht? optic 
angles, formed that infbnt on his retina, h?.d 
been the immediate caufes of his thoughts. Dr. 
Barclay acoordingly has aflbred us, after Mr. 
Locke f and indeed has gone beyond Mr. Locke 
in this particular) that neither ixtuaiion, ma^^ni- 
Hide, didance, nor fi;i;urc, would be at all dif* 
cemcd by a blind perl(>n, at the inilant his eyes 
ihould behold the light. 

• But where was thre blind pcrCon to be found, 
on whom the indifputable decifion of ihi:. (jucf'* 
tion depended ? In the year 1 729, Mr.Chifeldcn, 
one of thofe famous furgeons who unite ft ^reac 
extent of knowledge with dexterity in operations^ 
htving imagined, that fight mignt he given to x 
petfon born blind, by removing the' catanifty 
which he conceived to have been formed in his 
eyes almoft at the moment of bis birth, he pro-> 
pofed the operation. The blind pcrfon made 
difficulties to confent to it. He conid notverf 
well conceive, that the fenfe of fight could con- 
tribute fe greatly to his happinefs. Had they not 
explained to him it's ufe in learning to read and 
%irrite, he had never defircd to fee. His indiffc- 
trence with regard to fight fufficiently proves, 
that It is impo/hbU to be unhappy from the privation 
ef valuable things y of which we have no idea j a 
truth of the laft importance. The operation was 
however performed, ami fully fucceedtd. TTic 
vouth, then about fourteen years of age, fiiw the 
liflrbt ibr the firft tiiAe. This experiment confirm- 
ed all x\M Jxdu and Barclay had juftljr fbrefeeh. 
1 4 Foe 
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P'or a long time he diftinguifhed neither magni« 
tude, diibnce, fituation, nor even figure. An 
object of an inch magnitude being placed before 
his eyes, and concealed an houfe from his fight, 
appeared to him as large as the houfe. Every 
thing he faw, feemed at firft to be upon hisses, 
and to touch them, as the obje&s of the fenie of 
feeling are in contact with the ikin. He could 
not diflinguifh what he had judged round by the 
help of his hands, from what he had judlged an- 
gular i nor difcern with his eyes, whether what 
his hands had perceived to be above or below, 
whether it was in reality above or below. He 
was fo far from knowing magnitudes, that hav- 
ing at length conceived bv iight, that the hQuie 
was larger than his chamber, he could not con* 
ceive how fight could give him that idea. It was 
not till after two months experience, that he per- 
ceived pictures to be only reprefentations of folid 
bodies. And when, alter fo long a trial of his 
new fenfe, he thought, that bodies, and not 
f ijrfaces only, were in the painted tablets, he ap- 
plied his hand to them, and was amazed that he 
did not feel thofe folid bodies, which he began to 
perceive the reprefentations. He afked which 
dieceived him ; the fenfa of feeling, or the fenfe 
of fight. 

This was an indifputable dcciiBon, that the 
manner in which we fee objc6ls, is no immediate 
confcquence of the angles formed in^our eyes ; 
for the fame mathematical angles were formed in 
the eyes of this youth, as in ours ; and were of no 
manner of ufe to him without the aid of expe« 
lience, and the other fenfes. 

How then do wereprefentto ourielves magni- 
tudes and difiaaiEieS;/ In the fiune manner as wc. 

imagine 
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imagine the paffions of men, by the colours 
thofe paffions paint in their faces, and the alte- 
ration they make in their features. Every per- 
fon can difccver grief in the countenance of an- 
other by its. colour. It is the ocular language 
of nature ; but a language to be learned only 
by experience : and it is from experience only 
we learn, -that when an objedl is too remote, we 
fee it in a confufed and faint manner : thence wc 
form ideas, which always accompany the fenfe 
of fig)it. Thus every man, who, at the dif- 
tance of ten paces, has feen a horfe five feet 
high ; if fae fees, a few minutes after, the fame 
horfe nb bigger than a fheep, his mind, by an 
involuntary judgment, immediately concludes 
that the horfe is at a great diflance. 

It is very certain, that when my horfe appears 
no larger tnan a fheep, - there is formed in my eye 
averyfrnall picture, a veiy acute angle; but this 
is boly what 'attends, not what occafions, my 
thought. ■• . : ' 

In like manner my brain"is differently affeAe4 
when I fee a man red v/ith fhame, and red with 
anger ; but thole impreffions. would fuggefl no- 
thing to me of the ps/Iions that agitate the foul 
of that man, without the language of experience^ 
whicii alone imparts to me that knowledge. 

The angle is fo far from being the immediate 
caufe of my judging a horfe to be at a great dif-i 
tance, when he appears ver\' little, that, ontliei 
contrary, I fee the fame horfe of equal dimen-' 
fions, when at ten, .twemj', and thirty paces' 
from me, though the angle is double^ triple, 
and quadruple at thofe difFcrcnt-diftances. 

I fee at a great diflance, through ^ little hole^ 

a: man upon the topLcf a Jioufe;::the diflanoft 

I 5 9jcwl 
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. and. fmall number of rtys prevent me from dif- 
.tinguiihing at firft whether it be a man or not : 
.the objeA fecms very fmall, and I take it for a 
fiatue of two feet at ihoft : the objed moves ; I 
pondude it a man, and from thatinftant inui- 
ginc him to be of the ufual ftature. From 
whence proceed two judgments £b different P 
When I am perfuaded that I view a ftatue, I 
imagine it two feet high, becaufe I fee it under 
luch an angle: experience does not then induce 
1117 thoughts to contradict the rays impreHed 
upon my retina ; but as foon as I was convinced 
it was a man, the connection, implanted by ez* 
|>erience in m^ brain, between the idea of a 
man and the idea of an height from five to fix 
fieet, obliges me, without thinking of it, toima« 
giae, by an inftantaneous impulfe, that I fee a 
man of fuch a height, and, in effe£l, to fee 
that height. 

Hence we muft abfolutely conclude, that dif-* 
fances, magnitudes, and fituations, are not, pro- 
perly fpeaking, things to be feen; that is, tiie 
proper and immediate objc£b of fight. The 
proper and immediate object of fight is nothing 
more than coloured light -, all the reft we attain 
by time and expeiicnce. We learn to fee, ex* 
a6tly as learn to fpcak and read. The diffe- 
rence i^, that the art of feeing is the moft eafy, 
and that we are all equally the pupils of nature. 

The fuddcn and almoft uniform judgments^ 
which every mind forms at a certain age of dif- 
tances, magnitudes, and fituations, induces us 
to think nothing more is neceflkry than to open 
the eyes, in order to fee things as ihey really 
are. But this is a miffake ; the aififtance of the 
•iber leafcs.is neceflary. If men had no other 

fenfe 
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lenie than that of (igfat, thejr would have nd 
means of knowing the extent of length, breadth, 
and depth ; and a pure fpirit cbuid never know 
it, unlefs God rtvealed it to him. It is very 
difficuk to fcparate in Our underftanding the ex- 
teniion of an objeft from its colours; Every 
thing we fee is extended ; and thehce are all led 
into the belief, that we adually fee extent. We 
can {cmrtt diftinguifli in thought the yellow we 
fee in a piece of gold, from the piece of gold of 
which we fee pnly the yellow. Thus when we 
hear the word guinea pronounced, we cianhot 
help annexing the idea of that coin to the found 
we hear pronounced. 

If all men fpoke the fame language, we fliould" 
believe, that there would be a necefliry con* 
nexion between words and ideas. Now ail men- 
have the ftme language with regard to the ima- 
gination. Nature fays to all, when you baVe 
reen colours for a certain time, your imagihatioa 
will reprcfent to you, in the fame manner, all 
the bodies in which thofe colours fcem to refide. 
The fuddcn and involuntary judgment you fona, 
Ihall be ufeful to you during the courfe of your 
lives ; for if, to judge of the diftances, ma^t- 
tudes, and Htuattons of idl that furround- you, 
it were neceflary to wait till you had cxaniined 
the angles and rays of vifion, you would die l^c- 
fore you knew, whether the things you had oe- 
cafion to ufe were ten paces diftant or an hun^ 
dred million of leagues ; whether diey were of 
the bijpefs of a mite or a mountain. In fucb 
confunon it would be better for you to be bof'n 
blind. • 

It is therefore very wiibng to hyi we are de- 
ceived by our fcnfcs. Eacn of iKe fenfe^ truly 
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difcbarge the fun£tion defigned them by nature* 
They mutually affift each other in conveying to 
the ioulf by the affiftance of experience, fudi a 
meafurc ot knowledge as is confiftcnt with qui; 
condition. Wc demand of our fenfcs, what 
they were not formed to beftow. Wc arc for 
knowing from our Tight^ foliJity, magnitude, 
diflance, Sec. but the touch muft here b^ united 
with the fight, and experience with both. If 
father Malicbranche had conftdcrcd nature in 
this view, he had afcribcd fewer errors to our 
fcnfcSy which arc the only fources of all our 
ideas. 

Wc mtift notf however, extend this (jpecics 
of metaphyfu's to all cafes. It muft never be 
ufcd till mathematical rcafonings are infuffi* 
cient : thi» is alfo an error, into which father 
MHllcbranchc inufl be allowed to have fallen. 
1^01 influnce, cfTcdts, accounted for by the rules 
of opti(.'i alone, he attributes wholly to the ima- 
gination. I fc bclitvcii that it is owing entirely 
to the iiDaginatlon, tliut the fun and moon ap- 
iHiir larger in the hori/.on than in the meridian, 
ritis plurnotnenon, which fur above a century 
have employed i'o .many philufuphcrs, we (hall 
riiilcavr>iii to explain in ilic foUowijig chapter. 

C II A P. VI. 

Wmv tmh Sun and Moon ai'pkar r.ARorR 
IN rriK IIdri'/.on than jn 'riiH Mukidian. 

WALMS was tlic fiid wIhj iliou^'ht, 
th-ir ihr leu;', ini' ij^c^iitloii of I.UiJ, and 
rv( M ('I* till- I l-iuils, (..nil'.-il (h^* iui) aiul i:i'j>)n to 
.t|<|ii'.ii 1- ii^'i in liu* hoii/oii than in ilu: ineri- 
tlj.ui. 'lliii «jpitiii)n Malli lu.inLhe ci>nfnnui!, 
Willi «iil the i .v,u!u the fa^;.iei:)- of \\\b ai!inii;il>!e 
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genius could furnlfh ; and Regis maintained a 
celebrated difpute with regard to the caufe of 
this phaenomenon, which he attributed to a re- 
fraction in the vapours of the earth. He wasjf 
however, miftafccn ; the cfFeft of thefe refrac- 
tions being precifely the very reverfe of what_ 
Regis attributed to them. Father Mallebranche- 
likewife was equally wrong in maintaining, 
that the imagination, ftruck with the vaft extent 
of countries and clouds between the horizon, 
reprefented to itfelf that planet much larger at 
the extremity of thofc countries and clouds,, 
than when, having reached the meridian, it is. 
beheld without an interpofition of objefts. 

The moft Ample experiments demolffh Mai-, 
lebranche's fyftem. Some years ^go I had the. 
curiofity to begin a formal examination of thisi, 
phenomenon ; and accordingly procured feveral^ 
pafte- board tubes, between feven and eight feet 
in length, and half a foot in diameter. I al'fo 
procured fome children, whofe imagfnation was 
little ufed to judge of this luminary by the appa- 
rent extent of land between the planet and the 
eye. Thefe children viewed the fun in the ho- 
rizon, without even feeing the land or clouds, ^ 
the tubes giving only a fight of the fun j and 
they all declared it much larger than at noon. 
This experiment, with feveral others, induced 
me to fcek fome other caufe ; and it was already 
my misfortune to form a fyftem, when happily 
Dr. Smith's mathematical foluiion of the pro- 
blem fell into my hands, and faved me the errors 
of an hypothefis. The following is the expla-^ 
nation, which well deferves to be confidercd. 

We muft remember, that, according to the 
rules of optics, the concavity of the heavens ap- ^ 
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(tars to be in elfipticaf vault,, of which the ft>t- 
lowing is a famUiar proof. Our fight diflinflljr 
extends itfelf to the po^nt, ii^here, according to 
Dr. Hooke V dbrerVatioilsv obje'^ form iti the tft 
'• an ande of the eight thoufknd part* of an inch as 
leaft. The man O P (fig. 1 4) five ftct iit height, 
Views the objed A B, ^fo five feet high, ami 
a5,ooo feet diftant. He fees him under the angle 
A O B. But this ande A O B not being in 
the eye equal the eight thoufandth part of the 
inch, is hardly vifibie. But if he loola at the 
objdaC, the angle' is ftill fmalfef. ' Heitesk 
as if the object was in A D. Thus all objeAs 
beyond C become ftill lefsdtftinA; the houfes 
and clouds at all diftances beyond C muft araear 
alt the horizon towards C ; all the clouds, there- 
fbre, at the diftance of 25,000 feet, appear to 
cur eye in the horizon, and fink gradually. Con- 
fequcntly all the clouds, which rife at G, (fig. 
r3) about three quarters of a league in height, 
muft appear to us as in our horizon, l^hus in* 
ftead of feeing the clouds G G, as high as the 
cloud N, they will appear to touch the earthy 
and the cloud N, over our heads about three quar- 
t?rs of a league diftant. So that we are not to con- 
fider the heavens as a cieling, or circular cindture^ 
liut as an elliptical vault, of which the greateft 
diameter 8 B, is about fix times larger than 
the linallcr A D. We therefore fee the flcy in 
the form BAB, and when the fun or moon 
appears at B, in the horizon, they feem to us 
at D, about a third more dillant than when 
ihofc planets are in A. Now we muft fee them 
under the angles B and A. It therefore remains 
to cxnmine thcfe angles. It would at firft be 
thought, that they IhouM be fmaller, when the 

obje£t 
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Objed is more remote -, and larger, when nearer. 
But here it. is juft the contrvy. The real path 
of an object is 6 D R £, (fig* 14} but the zp^ 
prent path B A C G, . Now the angles m 
fonncd by the apparent objedi; therefore in 
drawing lines from the eye at P, to the' real 
places of the objedl D» the lines will neceflarily 
include the apparent obje(9. For inftance, you 
lee the angle formed by the obje£l in the horizon 
at £ is considerably large ; and that at C it bei*- 
comes greatly contra&ed ; the difference is ftlU 
greater at the meridian. Tbt difk of the lumi- 
nary in the meridian is threc> and on the hori|- 
£on nearly nine ; for the diameters are as the 
apparent diftances : now the apparent diftance 
of the planet is about nijie oh the horizon anci 
three in the meridian : fuch alfo is its apparent 
magnitude. . ^ 

This truth is confirmed by a fimilar experi* 
ment. Obferve two ftars, tnexeal diftance be.l 
tween which is the tenth of a degree. Tlicy 
appear much farther remote from one another 00 
the horizon, than in the meridian. Thcfe two 
ftars, always equidiftant, are feen on the hori- 
zon under the angle C F D, (fig. i^) which is 
much larger than the" angle A F^B m the meri- 
(Cani . You fee that this apparent difference ilowf 
exa£lty from the lame caufe as that given above. 

From the above rule and the obfervations that 
confirm it, the following are the proportions of 
the fun and moon's apparent diameters or dif- 
tances. 
At the horizon the apparent diameten of the 

fun and moon is — — loo 

At 15 degroes altitude ^- -—68 

At 
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At 30 degrees — ^ — .' 5© 

At 90 decrees — — jO 

In lilce manner if any two ftars, always equt-i 
diftant, appear on the horizon at the diftance of 
100 from each other ; in the meudian they will 
appear at 30, which is nearly in proportion of 
nine to three* 

This theory is farther confirmed by another 
obfervation. The moon at I'ome feafons of the 
year appears confiderably larger than at other 
times. The fun alfo appears larger In winter 
than in fummer ; and the difFerences in this ap- 
parent magnitude being morq fenfible at the ho- 
rizon than 1(1 .the meridian^ ?i-e the more eaii}y. 
obferved. The reafon of this increment of mag- 
nitude is, that when the diameter of the moon 
or fun appears larger, thofc bodies arc in reality 
nearer us. The fun is about i,2oo,coo leagues 
nearer the earth in winter than in luinmcr ; 
therefore in winter it appears larger. i>ui this; 
largcncfs of its difk is fomcwhat diminilhcd by 
the denfity of the atmofphere. The iwoon is ia 
fummer in her peragcum ; and therefore hcrdi-- 
ametcr a p;>cars larger, Bcfidcs, the liir.oni'uflc 
of her difk on the horizon is Icfs dimir.iihLcl ii). 
fummer than in winter; becaufc the :;ir ;ii fum- 
mer is moreraiiticd and more fubtilc. 

This phjenomenon therefore entirely bclcrjTs 
to geometry and optics ; and it is Dr. Sn.ith'j 
glory V) have folvcd a problem, for which ihc 
grtateft gcniufcs had formed incSbcluai I:; po- 
thefes. 
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CHAP. VIL 

Of the cause which refracts the rayh 
of light in passing from one medium 
TO anothbr. Cause of that general 

LAW OF NATURE UNKNOWN BEFORE NeW- 

ton. Inflexion of light also an ef«- 

FECT OF the same CAUSE. 

JFhat refraSiion is. proportion of rtfraSiiom 
found hy Sjiellius, Which is as the ftne of re^ 
fraction. Grand difcovery of Newton, Light 
refracted before it enters the body. Examination 
of attraction. The word attraSfion Jhould bt 
examined before it' is rejeSfed, Impuljion anS 
attraction equally certain and unknown. Why 

" attraction is an occult quality. Proofs if at- 
f ration. Inflexion of light near the attraSfing 
bodies. 

WE have already ieen the almoft incom- 
preheniible manner in which the re- 
iledtion of light is performed, and which 
impulfion cannot caufe. That of refradion, 
of which we are now going to refume our exa« 
mination, is equally furprifmg. 

Let us begin by eftablifhing a clear idea of 
the things we are going to explain. Let us rer 
member, that when light falls from a more rare 
and thin medium, as the air, into one more 
heavy and denfe, as the water, which in appea* 
ranee fhould refiil it more than the former, that 
the light quits its path or direction, and refra^ 
in a line approaching to a perpendicular raifed on 
the furface of the water. 

To have a perfedUy clear idea of this truth* 
obferve die ray A £, (£g. i6) which falls fronfi 

'the 
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the air into this cryftaL You know already in 
what manner it b refraded. The ray A £ 
makes an angle with peq3cndicu]ar B £ in fall- 
ing upon the furface of the cryilal. The fame 
ray refrafied in the cryftal maces another angle 
with the fame pcrpendiciilart which determines 
its rcfrafibn. It was neceflary to meafure thi^ 
incidence and tkii rcfradion of the light. This 
ieems very eafy, though the Arabian geometer 
Alhaxen Vitellon, and even Kepler, £ulcd in 
the attempt* Huygens, who was an eye wit- 
nefi, tells us that Snelliua ViUefarod ,was the firft 
'.that difcovered the conftant propart^n^ a^cor- 
<^in^ to which the rays are refraaed indifierent 
inediums. He made uft of iixants. De&aites 
of 6^^ ; which haye precifely the &me pcopof 
iloa with the other. That proportion is very 
eaiy to be underftood, even by thofe who are 
Grangers to geometrv. 

The greater the line A B (fie. i6j isf die 

r rater alfo will be the line C D. The line 
B is caOed the fine of incidence. 71se line 
C t) is the fine of refradion. This is not a 
proper place to expbin in general what a fine is; 
1 hofe who have ftudied geometry know it «!*• 
ready. Thofe who have not, mieht find firnie 
difficulty in the definition. It will be fuflicient 
to obferve, that thofe two fines, of whatfoever 
extent, are always in proportion to the given 
medium. Now that proportion is different^ 
when the refra^on is made in a di£Ferent flac« 
dium. 

l^he lights which falls obliquely from the 
air into the cryifcal, is defle£hxl there in focb a 
manner, that tbeitoe of tdirafiion C D is to tb« 
tipe of incidence A Bp.utmo. ta throe, which 

is 
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b jio more then to fay, that the A B iii this caie 
is one third greater in the air, than the line C D 
in the crjrftal. 

In the water the proportion is 3 to 4. Hence 
jt is evident, that themftal refra£b the light one 
twelfth more ftronglvtnan water. Confequently 
in all cafes, and in all poifible obliquities of inci- 
dence, cryftal will be one half more refra^ve than 
water. The queftion is to know not only the 
caufe of refra£lion, but the caufe of all thefe dif- 
ferent refia&bns. On this.all philofophers hate 
formed faypothefes, and bavse been all miftakeii. 
. Ac length Newcoa ' adonedifco vered the true 
reafim fo long fought. His-difcovery ufndoubted- 
ly merits the attention of^i ages. For the 
> queftion here dots not ctif Tegara a particular 
property of U^t, tho'evcn that wcndd have 
been.»greatacqttifition ^ we Ihot! Hg^ that thii 
property extends to all the bodies in Ufttfiteu 
Confider th^ ' the rays of Ughc are 4n mdtion 5 
Aat if they Jtum afide in' dMngin^ thek cbefft^ 
kmn£tbe anefleAof form pi4micivela#, antf 
diat) nothing happens fo&ght» btfiwhat bappeAi 
toodier bodies cf the fame tenuity sis light, Urttf 
diing eUe being equal. 

• I^t abdl oflead A (fig. 17.) move obliquely 
from the air into the water,' die contrary of what 
happened tathe -ray of light will happen to the' 
ball ; far that fubdle rav enters the potes of the 
Water^ and the baU» whofe fuperficies islarge» 
a£ts againft the fuperficies of the water which 
endeavours to buoy it up. This ball therefore 
xemovtsat firft from the perpeAdicislar D B; but 
Wheo it has entirely Ibft the Micpit motion in»^ 
prefled iipdn. jt^ the ball is-Mtto itfelf, and &1I# 
4iitatf«a p^iieadicttbffluie, ftoHi Vkcpoia^ 
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where it began to defcend. Its fall is retarded in 
the water, becaufe the water refifts it ; but tlie 
celerity of a ray of light is there, on the contrary 
augmented, becaufe the water makes norefiftance 
to the rays that penetrate it. There is then a 
power which a£b between the body and the 
light. 

. That this attradton,. this tendency exifts, is 
not to be doubted for we have feen light attraA* 
ed by glafs, enter it again without touching any 
thing ; now that power neccilarily a£tsin a per- 
pendicular line, that line being the (hort^ way. 
As this power exifts^.it exifts in all the parts of 
matter. The parts of the fuperfices of all bodies 
whatever, exert this power, before the rayenteti 
or reaches the center to which H is direded. 
Thus as foon as this ray arrives near thefuper« 
/icies of the chryftal or the water, it begins to 
incline a little towards the perpendicular. 

It refrad^s a little at C (fig. iS.) before it? en* 
trance s anJ the farther it enters the more it is 
xefraded ; becaufe the nearer it approaches, the 
more it is attradled. There is alfo a weighty r^« 
ion why the ray neceflarily infledts in an infenfi- 
ble curve, before it penetrates the cryftal in a 
lightline. This reafon is, there is no angle, 
firi<3Iy fpeaking, in nature ; a continued motion 
cannot change its diredtion, but by pailing 
through every poffible decree of change. It can- 
not therefore pafs fuddcniy from one ftrait line 
i(ito another, without making a little curve b^ 
which thcfc two lines are conncdled. In this 
phaenomenon, therefore, arc united the princi- 
ple of continuity eftabliflied by Leibnitz, and the 
4ttradlion of Newton.. This ra}^ then does not 
fidl (}uite pcgpendiculju'lyi ^ W pa^i^ the 

water 
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water, or cryftal, doci not follow its oblique line, 
but another chat partakes of both, and delccnds 
with greater vcl^xnty according .to the ftrength of 
the attraction of the water or cryital. Therefore 
the water is fo far from refracting the rays of ligghc 
by it* rc-fiilan'-e, as was imagined, that it realljr 
TcfrijSb them by attrictin^ inlt*:ad cf refiffing 
them. The rays then muft be faid to refract to- 
wards the perpendicular, not as coming from z 
n:orc refffling medium, but en their paiiing/rMi 
a medium iej: attractive to a medium more attrac- 
ti'je. Obfervc that by this word attradtivc muft 
be undcrilood only the point towards which, by 
a known force, an indi/pu cable property of 
matter, i: dircAs itfclf ; an^i thi^ property h very 
fcnfible between light and other b^^dies. Let st 
ke conficier'd that ever fincc the year 1 672, when 
Newton difcovercd this attraAion, nophilofopher 
has been able to invent one plaufible rcafoa for 
this refraction of light. 

Some ttil you, thatcryflal rcfrafls the rays of 
Ij^ht by its refiftaiicc; cut if it r',f:ftsthejr*/how 
can thofe rays enter it more eafily, and with a 
greater velocity ? Others talk of a matter in 
cryftal, which on ail fide* opcm n.ore cafy paf- 
fages. But if thcfe pafia^es are every where fo 
tafy, why docs not the light enter without rny 
refraction. Thcrfe imagine atmofphtrc^, thofc 
vorticti ; but all their fyflemji are def'rftivc in 
forTi-s {.art or other. I bcJieve, thfrr':!crc, we 
muft be contented with 2^cv.ior/s cifcovcry, 
with ihii vifiblc a»tra£tion, of which n-ii'herhc, 
Tior any other philofophcr, has been tblc to find 
the cafi.'c. 

You are fcnfAIe, that abunJance of people, 
^s much attacked to the phiioibphy, or rather 
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the name, ofDefcartcs^ as they were fbnherir 
to die name of Ariftodet have declared againn 
attra&ion. Some woald not ftudy it ; others de* 
ipifedand condemned it, almoft before examina- 
tion $ but I beg the reader to make the three fol-^ 
lowing refle£tions« 

1. What are wc to underftand b^ attra^Hon i 
Nodiing more than a force by which onebodjf 
appcoadies another, without any other ferctf 
being feen or known to impel thefe bodies. 

2. This propernr of matter is received by die 
beftphitefophers in England, Germany, Holland^ 
andevq;^ in many iHiiverfitxes of Italy, where 
laws of a rigorous nature fometimes obftruA 
the avenues to truth. The confent of fo many 
learned men is indeed no proof s but, at the 
fame time, it is a ftrong reafon for examining alt 
leaft, whether this power does or does not exift, 

3. We ought to fuppofe that we are equally 
ignorant of the caufc of impuifion, as we are of 
attra&ion. We have not even a clearer idea of 
the one than of the other of thofe powers ; for no 
body can conceive why a body has the power of 
moving another from its place. Neither can we 
more eafily conceive whv the parts of matter 
mutually gravitate towaros each other. Newton 
himfelf did not pretend to know the reafon of 
this attra£tion. He has only proved its exiftence i 
he faw a conAant phsenomcnon, an univerfal 
property in matter* If a man difcovers anew 
metal in the earth, would this metal txift the left 
becaufe the firft principles of it were unknown f 

Attra&ion is often faid to be an occult quality. 
If by this word be meant a real principle, which 
cannot be accounted for, it may be extended to 
the whole univerfe. We know not how modoii 

happens. 
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happens, how it is communicated, how bodies 
are elaiEc, how we thiok, how we live, nor how 
nor wherefore all thbgs ezift. Every thing is. 
an occult quality. If by this word be meant 
an expreiEon of the ancient fcfaools, a word' 
without idea ; let it only be conftdered) diat it 
is by the moft fublime and moft precife mathe- 
matical demonftrations, that Newton has dir" 
played to the world this princi[de, which fome 
have fo injurioufly 'endeavoured to explode as a 
chimera. 

We have already feen^ that this ray of light 
reflected to us form a mirror, cannot be refle&d 
from its furface. We haveieen experimentally, 
that the rays, tranfinitted by a glafs to a certain 
angle, return inftead of paffing into the air ; that, 
if their be a vacuum behind the glafs, the rays 
which were tranfmitted before, returns from that 
vacuum to us* In this cafe there is certainly no- 
impulfion. Another power muft neceflarily be 
admitted; and at the fame thne, we muft inevi- 
tably admit, that their is fbmething in refraAion 
not hitherto uuderftood. Now what power is 
that, which inftefis a ray of light in a baibn of 
water. It is demonftrated (as we fliall fliew in 
the following chapter) that, what had hitherto 
been believed a fingle nqr of light, is a pencil of 
feveral rays, and all diflferently refmded. If one 
of the rays of light contained in this pencil is re- 
fra&ed, for inmnce, at four d^rees diftance, 
another will be at three degrees from a perpendi*- 
cular. It is demonftrated, that the mc^ refran- 
gible, that is, thofe which in being refraded on 
quitting the glafs, and in taking a new diredion 
in the air, gofanheft from die perpendicular of 
that gUb^ ace aU6 thofe .which are die moft ie« 
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tkSted and with the grcatcft eafe. It is thcrcfbre 
very propable, that the fame law which occafions 
the rcfledion, occafions alio the refraSion of light. 
In fine, if we find ilill fbme new property of 
light, which appears to derive its origin from 
the force of attradion, fhould we not to conclude 
thatfo many cffeSts proceed from the fame caufe ? 
This new property was difcovered by father 
Gremaldi, the Jefuit, about the year j66o,a nd 
upon which Ndwton has carried his enquiries fo 
far as to meafurcthe ihadow of an hair at dific- 
rent diflanccs*. This property is the inflexion 
of light, l^hc rays not only refra£l in paffing the 
medium, whofc fubflance attra£ls them -, but 
other rays, which pafs in the air near the edges 
of the attracting body, fenfibly approach it, and 
vifibly turn afidc from their courfe or dire^^ion. 
Put a eamlna of (leel (fig. 19.) or thin glafs end- 
' ing in a point, in a dark place ; let it be fet near 
a little hole throuf^h wiiich the ligh paiies ; and 
let the light almoll touch the point of this piece 
of llcel or jikil's ; the rays will bend in fuch a 
marner n^-ar it, that the ray next the point will 
be more curved, and thcfarthcil from it Icfsfo in 
proportion, h it not highly propable, that the 
lame power, which refradls thcle rays, when in 
this medium, iurccs them to incline towards it, 
and quit their dirc<^lion, when they arc jiear it ? 
'J'hus we fee itlraclion, tranfparence, and re- 
flexion fubji-cled to new laws; and an infleflion 
of liglit reiuliing evidently from attraction. Thu? 
a new univcii': piclcntb itfclf to the eyes of iholc 
who arc willin^^ to fee it. 

\Vc Uiall iooji ihc w, that there is an evident 

attraction i)etween ilie luii and the. planets, and 

a mutual tcndcucy of all bodies towards nach 

. * other. 
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other. But it is proper to obferve here, that 
this attraAion, which caufes the gravitation of 
the planets towards the fun, does nor at all a£k 
in the fame ratio's, as the attraction of corpufcles 
which touch each other. They are probably 
even different fpecles of attra(9ion. They are 
new and different properties of light and bodies*' 
difcovered by Newton. Their caufe is not 
oonfidered here, we are only concerned with their 
eftedts hitherto unknown. Let it not be thought) 
that light is infle£bd towards the cryftal and in 
thecryflal, in the fame manner as mars is at- 
traAed bythefun. 

CHAP. viir. 

Sbqubl of the wond£rs of TH£ refrac* 

TION OF LIGHT. ThAT ONE RAY OF LIGHT 
CONTAINS IN ITSELF ALL POSSIBLE CO- 

' LOURS. What refrangibility is. New 

DISCOVERIES. 

Defiartiis hnagination with t^peSitc colours. Error 
of Mallihranche, Newton s experiinent and dt^ 
monOfation, Anatonii of light. Colours in the pri'* 
mitive rays. Weak oljemons againji thcfe dijcove- 
ries. Criticifmsji ill weaker. Important experiment. 

IF youafkof the philofbphers the caufe of co« 
lours, Defcartcr will tell you, 7 hat the glo^ 
lutes of his element Sy are determined to turn round 
upon themfclves^ with velocity^ heftdts their tenden-- 
cy to motion in a right line, and that thofe different 
whirlings round are the caufe of different colours. 
But, in reality, what are bis elements, his glo- 
bules and whirlings, do they require the touch- 
ftortt of 'experiment to prove tham fiilfe ? A mul- 
titude of demonftrations annihilate thcfe chimeras. 
Malbbranchi in his turn tells us : // if true 
Defcartes diceived himfelf His wbirlw^^ oj ^Xt^- 
iuM is not to be mainiaintA \ but At*:! o^^ ^ 
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bules of lighu they are little vortices of ftAtitt 
matter^ tapabltof comptejjion^ vJhtcE are thi caufi 
of colour t\ and' colours, conjifi^ like founds^ in thi 
vibrations of that prejfur*. He adds^ To me it 
feems impojjtble to eltj cover by any means the ixoR 
Proportions of thefe vibratiousj that b, of colours. 
You will retmu-k that he fpokein this manner in 
the ecademy of fciences in 1699 \ and that thefe 
proportions had already been difcovered in x675» 
not proportions of little vortices which ,do not ex- 
ift ; but proportions of the refrangibility of the 
rays, which forms colours, as we ihall prc(ently 
fhew. What he believed impoifible, was already 
demonftrated, and what is more, demonftrated to 
the eye, acknowledged true by the fenfes, which 
would have highly difpleafed father Malle- 
branche. 

Other philofophers, perceiving the fallacy of 
thefe fuppoiitions, tell us, at leaft with more 
probability : Colours are produced by the rays of 
coloured bodies more or lefs rejle£ied* fyhite refUffs 
mofl^ aud black leajl of them alL The mofl Jhining 
colours therefore are thofe which emit moji rays to 
the eye, Red^for injlance^ which fatigues the fight 
a little^ ought to conftfi of more rays than green ^ 
which gives it tnoji rcpofe. This hypothefis 
(already fufpcdlcd for being an hypothefis J ap- 
pears to be a very grofs error, merely by viewing 
pi£lure in a faint, and afterwards in a ytry fuU 
light \ for the fame colours are flill feen. White 
enltghttned only by a fingle taper is ftill white ; 
and green illuminated with a thoufand tapers 
wiil be always green. 

Let us apply to Newton. He will fay : do not 
be icvc me ; believe only ycur eyes, and the ma- 
thematics : place yourfelf m a room totally dark- 
ened, into which thelig^t comes only thro'ahole 
cAceiJij g!y fmc-ll *, ^la^ o^\\^\. Ku^xK^>a3^ 
piApcr vSl give you ihft Q»W« Ni\k\\fc» YNaiatx 
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prifm of glals (fig. 20) tranrvetfally to a ray of 
light ; then at the diftance -of about fixteen or 
feventcen feet, fix the (heet of paper P, oppoAte 
to the prifm, You know already that light is 
refraAed on ente.ing the prifm from the air, you, 
know that it refrafis in a contrary manner in paf- 
fing from the prifm into the air. if it was not 
refrafted it would fall from the hole upon the floor 
of the room Z. But as this light in paffing from 
the prifm muft remove from the line 2^ it will 
conlequentlyftnke the paper. Here then appears 
the whole fecretof light and colours. The ray, 
which falls upon the prifm is not, as we believed, 
a fingle ray, but a pencil, confiding of feven 
principle bundles of rays, each of which carries 
in itfdf a primitive or primordial colour peculiar 
to itfelf. From that mixture of the feven rays 
flow all the colours in nature j and the whole 
iibven united, and reflected together from oneob* 
jcct, form whitehefs. 

Let us trace this admirable artiflce to the bot- 
tom. We have already infmuated, that the raj's 
of light are not all refrained equally, of which 
this is an evident demonfl'ration to the eyes. 
The feven rays of light having quitted the body 
of the ray, which is ainatomized at pafling from 
the prifm, place thcmfelves each in their order, 
upon the white paper, each ray occupying an 
oval. The ray whiiih has Icaft force, rapidity, 
and matter, to keep its direAion, removes moft 
in the air from the perpendicular of the prifm. 
That which is the ftrongeft, (fig. 21.) moft 
denfe, and moft vigorous, removes lead from it. 
Obferve thefts fevqn rays< which are refra6led 
one above another ; each of them paints upon 
the paper the jirimitive colour ^ec\]L\\^x v^ \xS.Oy.^* 
The BtA ray, Whith removes \eaS\. ?xotcv^\^ ^j^"^- 
poritlitul^ ctf the prifm^ is tVie coVaii o^ ^iv^^--* "-^\ 
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fccond oran'^c, the third yellow, the fourth green, 
the fifth blue, the fixih indigo, and the laft, 
which removes mod: from the perpendicular, and 
fifes above all the reft, is the violet. A fingle 
group of light, which at firft compofcd only 
whitcnefs, is therefore one confiftine of (even 
pencil? of rays, which have each their peculiar 
colour. The aflemblagc of fcven primordial 
rays, therefore, is what compofes white. 

W this be ftill doubted, take a lentular (pec- 
tadc-glafv, which collects all the rays in its fo- 
cus : place this glafs upon the hole at which the 
light enters, and you will never fee anything at 
the focus but a round fpot of white. Place the 
fame glafs at the point, where it can colleA all 
the fevcn rays that pafs through the prifm. It 
unites, as you fee, thofc fevcn rays in its focus. 
(fig. 22. j The colour of thofe fevcn rays is 
white J which dcmonftrates, that the colour of 
all the rays united is whitcnefs. Confcquemly, 
the body which reflcfls no light will be black : 
for when, by the help of the prifm, we have 
fcpaniled fomc of thcfc primitive rays, though 
we m;jke them fall upon a mirror, a burning- 
glafs, or ;my other prifm, they will never change 
their oolour, nor feparate into other rays. To 
contain fuch a colour is their cflcnce, nothing 
can alter thcni more 5 and as a fui^crabundant 
proof, if we take filk threads of different colours, 
flnd lay one of them, a blue one for inftancc, in 
file red ray, the blue filk will become red. Put 
the fame in the yellow ray, it becomes yellow; 
rind fo on with the reft, in fine, neither rcfrac- 
tir)M, reflccnion, nor any other means eonceiv* 
;ilj|(!, can change this primitive ray, \King'%% 
unalterable, or rather more fo, than gotd proved 
ill chc crucible. *•-• •'* 
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This property of light, this inequality in the 
refradlion of its rays, is what Newton calls Re- 
frangibility. At nrft its exi/lence was oppofcd, 
and continued to be denied a long time ; becaufe 
Mr. Mariote had erred in making Newton's ex- 
periments in France. People were betttcr pica fed 
to fay, that Newton bad boaAed of having fcen 
what he had not feen, than to think Mariote had 
not taken proper methods for feeing the fame, 
and had not been happy enough in the choice of 
his prifms. Even afterwards, when thefc expe- 
riments had been well made, and tru^Ji IiaJ 
(hewn itfelf to our eyes, prejudice ftill fubfiflc J 
to fuch a degree, that in feveral journals and 
books publi&ed flnce the year 1730, the fame 
experiments are confidently denieo, though made 
by all Europe every day. In the fame manner, 
after the dilcovery of the circulation of the blood, 
theCs were maintained againft that truth, and 
the perfons who explained ths new difcovery 
cal led circulator:^ by way cf ri:^ ' c u! j. 1 : 1 fi : i c , 
when obliged to yield to eviJcncc, ii;c-y own 
they have ^en the fa£l, but cavil at the cxpref-^ 
iion :- they have declared war againft the term, 
refiangibihty, as well as againft thofe of attrac- 
tion 4od gravitation* But what fienifies the 
tenn, , provided ^k' implies a truth? When 
Chrifiqpher Columbus difcovered the ifland Hif- 
paniolm had he not a right to call it by what- 
ever ijame he thought proper ? And have not 
invenmrs an equal right to name what they 
create or difcover? reople have decried and 
wrote againft words, which Newton ufed with 
the Viitm precaution to prevent errors. 

He calls thefe ra^, red, yellow, ^c. rulrijie^ 

^fauj/ff rays, that is, cxcitm^ the fenfationof 

red» yeUow, &«. His defign in this was to ftop 

tbemoudis of thoTes whofhould hvi^^^vir 

K 3 Tvw^xtf*v 
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norance, or injudice, to pretend he believed with 
Ariftotle, that colours are in the things them- 
fclves, in the yellow and red rays, and not in 
our mind. He had reafon to apprehend this ac- 
cufation. I have met with perfons, and thofe 
of fome merit too, who have afiiired me, 
that Newton was a perapetetic, that he 
thought the rays themfelves adually coloured^ as 
fire was formerly believed hot : but the fame cri- 
tics alfo afTurcd me, that Newtoni^as an sithieft. 
It is true they had not read his works, but they 
had heard them fpolcen of by others, who had 
wrocc againft his experiments without having 
i'tcn them. 

The foftefl treatment Newton at firft met with 
was, to turm his fyftem an hypothefis. But 
what is an hypofhefis t A fuppofition. Indeed 
can wc give the name of fuppofition to fa£b fe 
tftcn demonft rated ? Is it from our being born 
in France, that we negleft truths conveyed to us 
by an Englifh hand ? This would be highly un- 
worthy a philofopher. To a ftudious perion 
there isf neither French nor Englifti : whoever 
inftrufls us becomes our countryman. 
- Rcfrangibility and reflet! ion evidently depend 
on the fame caufe. This refransibility we have 
been conHderin^, being annexed to i^fraftion, 
niuft flow from uie fame principle. The fame 
' caufe muft prefide over the motion of all thefe 
fprings : fuch is the order of nature. All vege- 
tables are nouri(hed by the fame laws : all ani- 
mals have the fame principles of life. What- 
ever may happen to bodies in motion, the laws 
of motion are invariable. We have already 
feen that refle<SHon, refraftion, and in/le£lion of 
light, are the efFcids of fome power ; but not 
impulfion (at leaft known.) 7'he' fame power 
ibemitfclfia refimngibility ^ thefe rays fcatter- 

cd 
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ed to different diftances, indicate that the me- 
dium» through which they pafs, adis on them 
unequally : the pencil of rays is attracted into 
the glafs ; but this pencil is compofed of une- 
qual mafTes. Tbefc mafles are therefore unequally 
attracted ; if fo, they muft be reflected from the 
prifm, in the fame order they were refradlcd in 
it. The moil reflexible rays being the moftre* 
frangible. 

The prifm has thrown the feven colours upon 
the paper ; turn the pri(m upon itfeif in tiie man- 
ner A, B, C, Fig. 23 and you will prefently 
have the angle, according to which all light will 
be refledled from the infide to the outfide of 
.the prifm) inftead of being thrown upon (he 
paper. As fopnas you begin to aproach that angle, 
you fee, on a fudden, the violet ray quit the 
paper, 9nd rife to the cieling. After the violet, 
the put-pie does the fainej after the purple, the blue ; 
and (6 on, till the reid quits its place upon the 
paper lafl, and is refle^ed to the cicling in its 
turn. Every ray, therefore, is more reflexible, 
in proportion as it is more refrangible : confc- 
quently the fame caufc produces reflection and 
refraqgibility. 

Now the.iblid part of the glais occafionj xiei- 
iher this refran^ibilityji nor this refledion : once 
0)ore then theie properties have their rife in fome 
other caufe, than the impulfion known to us 
upon the earth. There is nothine to be (aid 
agaiinft thefe experiments i we muft fubmit to 
them; however tenacious we are againftevideqce. 

C H A P IX. 
Of thi Rainbow. That Meteor 14 a 

NECESSARY EFFECT OP THE LaW OF Re- 
FRANCXULITYi . • 

Jidi€bamjm:0f tit raininu vMfy mknawn t§ an^ 
tiquity. J^pB^rona of A\V)etv>i» ^^^>^^« *^J^ 
K 4 «^ 
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arcbbifiop Antonio dc Dominis was tbifirft i$A^ 
explained the rainbow. His' experiment imitated Sy 
Defcartcs. Refrangibiiity fele caufe of the Rain" 
bow* Explanation ofthatph^enemen&n. Twpravr 
bows. 7%e phenomenon always feen inajemurele. 

THErainbow, or iris, is anecetfary efkSt 
of the properties of light, we have juft 
been obferving. There is nothing in the writ- 
ings of the Greeks, Romans, or Arabians* that 
gives us any reafon to believe, they knew the 
caufe of this phaenomenon. Lucretius fays 
nothing of it ; and by ail the abfurdities, which 
he utters in the name of Epicurus, upon lidit and 
vifion, it appears, that his age, fo polite in 
other refpe^s, was profoundly ignorant with 
regard to philofophy. They knew, that to fee 
what we call the rainbow, or iris, a thick 
cloud is neceflfary, diflblving in rain before the 
rays of the fun j and that our eyes fhould be 
between that luminary nnd the cloud. MdU 
trahit varices adverfofoU colores ', but this was all 
they knew; nobody imagined either why a 
cloud exhibited colours, how the nature and 
order of thofe colours are determined, or why 
we always fee that phaenomenon under the 
form of a femi-circle. 

Albertus, furnamed Magnus, becaufe he 
lived in an age when men were very little, 
imagined chat Uie colours of the rainbow pro- 
ceeded from a dew between us and the doad ; 
and that thofe colours received upon the cloud, 
were tnnfmitted by it to us. Yov will obfiorve 
bcfuie^, thAt thf$ Albertus Ma^us believed, 
wtth ait the tchools, that lifbt was an accident. 

Ac ietigth the celebrated Antonio dc Dominisy 
Anchbiifa^ of' :>(Mlatio in Daunada^ expdied 
InNii hb biOiorric br (he UicpiifiMis aboultfae 
^^'^^ ^iVS WT^fee W\Mk vreaMfc^ IK tia&i 
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till twenty years after. He was the firft who 
fliewcd, that the rays of the fun, rcfledtcd even 
from the inner part of the drops of rain, formed 
thoie colours that appeared in the bow, which 
feemed an inexplicable miracle : he rendered the 
miracle natural, or rather he explained it by new 
prodigies of nature. His difcovery was fo much 
the more finguiar, as in other refpeds he had 
very falfe notions of the manner in which vifion 
is performed. He aflijres us in his book that the 
images of obje<Sh are in the bail of the eye, aud 
that there is no rcf ration in it : a notion fmgu- 
iar enough for a good philofopher ! He had dif- 
covered refractions, unknown befoie, in the 
drops of the rainbow, and denied thofe formed 
in the humors of the eye, of which himfelf 
began the demonftration : but let us leave hi« 
errors to examine the truth he difcovcred. 

He faw with a fagacity very uncommon in 
thofe days, that every row or circle of drops of 
rain, muft tranfmit from the rainbow, the rays 
of light indiftereat angles; healfo faw, that the 
differeiKe of thofe angles muft occafion that of 
the colours : he found means to meafure the • 
quantity of thofe angles : he took a very traiif- 
parent cryftal ball, which he filled with water, 
and hung up at a certain height expofed to the - 
rays of the fun. Defcartes, who followed An- 
tonio de Dominis, and redified and furpafled 
him in fome things, who perhaps ought to have . 
quoted him, made alfo the fame experiment. 
When this ball is fufpended at fuch an height, 
that the my oflight, which falls from the fun 
upon the ball, makes an angle with the ray 
that flows from the ball to the eye of forty- two, - 
deereeitwe or three minutes, the ball always 
exhibits- a red colour. ' When that ba\l v» ^\^^- 
penied a Jitde lower, tnd i\\Q(e ^si^«k 'a&^^tcA^- 
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ler, the other colours of the nhibow ippetr 
fucceffively in fuch a malnner, that the creaCeft 
mngle in this cafe forms the red, and the Irnalleft 
of forty degrees feVenteien minutes forms the 
violet. This is the foundation of the know- 
ledge of the rainbosv ; biit at the faine time it 
is no more than the foundation. 

Refrangibility alone explains the reafon of a 
phaenomenon fo common, fo litde known, and 
of which few beginners have a clear idem : let us 
endeavour to render the thing obvious to* all the 
world. Let as us fufpend a: ball of ttyftal, full 
of water, expofed to the fun : let us place our- 
fclves between the fun and the ball: why does 
this ball tranfmit colours to me ; and why particu- 
lar colours i great quantities of light, millions of 
pencils of rays fall from the fun upon this ball ; 
in eachofthefepencilsthereareprimitiverays, ho- 
mogeneous rays, many red, many yellow, many 
Seen, &c. all which refraAattheir incidence into 
e ball, each differently, and according to its fpe- 
cics, and the place in which it enters. \^ already 
know, that the red rays are the leaft refran^ble ; 
the red rays of a certam determinate pencil will 
therefore unite at the bottom of the ball^ 
whilfl the blue and purple rays of the fame pen- 
cil will do the fame elfewhere. Thefe red rays 
will]aIfo quit the ball at one place, and the greeny 
blue, and purple at another. Thi^is not enough : 
we muft examine the points where thofe red raya 
fall both at cntering> and in quitting the ball 
to come to the eye. 

l^o make this as clear as poffible, let us con- 
ceive this ball, as it reallv is, an aAemUage of 
an infiintc number of plain furfaces ; for the 
circle being compofed of an infinite number of 
points infinitely fmaU, the c\TC\unfetefice of the 
ball is only an infimVf tH fcicVv A^jirt'iftta* "W* 
red nys A, D, C, ^¥\s- '^^ ^^ ^^\AW\x«ti\\wi 
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fun upon thofe three fmall furfaces. Is it not true 
that each of them refrads according to its degree 
of incidence. Is it not evident that the red raj 
A, falU more obliquiely upon its little furfacie, 
than the red ray B^ thus both come to the poiiic 
R by difierent dire^ions. The red ray C, fid* 
ling upon its little furface, ftill lefs obliquely . 
, than the two former, is much lefs refradcd and 
arrives alfo at the point R, with very little in« 
. curvation. J[ have now three red rays, that is 
' three pencils of red ravs, which terminate at the 
iame point R. At tnis point R, each of them 
forms an angle of reflection equal to its angle of 
incidence ; each is refradied at emerging froih 
the ball in a line removing from the perpendicu- 
lar of the new little furface it approaches, in the 
fame manner as each is refra£ied at its incidence 
in lines, approaching their perpendiculars \ all 
therefore return parallel, and enter the eye ac- 
cording to the quantitjr of the angle peculiar to 
the red rays. If there be a fufficient quantity of 
thefe homogeneous red raystoftrike the optic 
nerve, we muft doubilefs have the fenFation of 
.red. Thefe red rays A, B, C, are termed the 
vifible and the efficacious rays of that drop, for 
eac)idrop has its vifible rays. 
; There are thoufands of other red rays, which 
falling upon other little furfaces of the ball, 
higher and lower, or which falling on the fame 
furfaces at another obliquity, do not terminate 
in R; thefe arc loft to you, but will be feen by 
other eyes placed higher or lower. 

Abundance of orange, green, blue, and vioi- 
let rays have fallen ijr^ed with the vifible red 
ones upon the furfaces. A,- B, C ; but you can- 
not receifc them. You know the reafon, 
which IS) cheir being all more refrangible thaa 
the red IS va I it is bcMufcuxtfttovDH^^^^'^* 
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^ame point, each of them takes a difFcroit path 
n the ball ; as they are all more rcfraded, tb^y 
come below the point K, and rcfrad alfo more 
than the red ones in quitting the ball. T^e 
fame power, which in the infidc of the hall 
caufed them to approach. iu a liiie further from 
the perpendicular of each furface, difperfcs thorn 
jnore at their return into (he air : they all retufn 
therefore above the eve ; but lower tl)e ball, aqd 
the angle becomes Icfi. Let this ang^e be of 
forty degrees, and about fevcuteen minutes^ aud 
you willfee no colour but the violet. 

Tliere is no perfoo who, upon this prlaciplf i 
may not cafiJy conceive the do«Strinc of the r^iin- 
bow : imagine feveral rows or circ;lck of drops yf 
rain ; every drop has the fame cflFcdt as thi^ ball. 

Caft yoi^r eyes upon the bow R, V, P, ( fig. 
25) and to avoid confufion, confidcr only three 
rows of drops, three coloured cIrcL'S. It is evi- 
dent that the angle P, O, L, i-s Icfs thao 
the angle V, O, L, and that the nn^le R, O, 
V, in the j;rc?.tcfl of the lh;cc. 'I he grtatcil 
angle of the three i> therefore tiiat of the red 
primordial rays: that in the middle ib the pri- 
mitive green; and the lafl P, O, L, is the 
primitive p-jr^Jc. Wc lherc-f'.^rc ir.uft fee the 
rainbow re.J on it« extcrr.al, fxv'sn oii iti mid-lie, 
and purpl': and vioict on its int iji^! circles. Ob- 
ferve only, that tiic la ft circle, ihe vi'^Ict, is 
always tinged with the vih.tiiii colc/ur of the 
cirud in which it U/'si iiftlf. 

It is eaf} to conceive then, tha we fee the 
drops only in the ciHca^ious or vifiblc rays, 
which cotr.e to the eye after one icficciion arid 
two refrafticns in detcrmiiute angles. If we 
change the dace .of the eyc^ and iniiead of 
being in O, Dring it to T,^ wc no lon^r fee 
ike isunt rays : the circAt vrHO;^ Wi^\^ ^^ wL>% 
mow become orari^t 01 pttti^ vrA fe> ^ik "vx^ 
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the reft : at ef cry motion of the head you ice a 
new iris. 

The firft rainbow being well underftood, we 
fliall eafilv cc^mprehcnd the fecoiid, which is 
generally 6en encirchog the firft, and which, is 
called the faKe rainbow^ beciuire its colours ve 
not To lively, and at the fame time revrcrfed in 
their order to thofe of the other. For the ^- 
pearancc of two rainbows, it is enough that the 
cloud which forms them be fufficiently thick and 
extended. That bow which appears above the 
firft and furrounds it, is formed in like manner, 
by the rays, which the fun darts into the drops 
of rain, and which are refra£led and refle^ed in 
them in fuch a manner, that each row of drops 
tranfmits alfo primitive rays to the eye ; this 
drop a red, and that a violet ray. Every thing, 
in this great bow, however, is the reverfe of whit 
paflTes in the fmaller ; but why ? becaufc yoor 
eye, that receives the fenfible or efficacious rays 
of the fmaller bow,which £dlfroiD the fun in to tie 
upper part of the drops, receives, on the con- 
trary, the rays of the greater bow from the 
lower part of the drops. 

You fee, that the drops of water of the fmal- 
ler bow receive the rays of the fun upon the 
fuperior part of each drop ; (Fig 26.} the d^ops 
of the greater bow, on the contrary^ receive the 
rays, that reach them, on their lower part. 
Nothing, in my opinion, will be more eafy to 
conceive, than the manner in which the rays 
are twice reflefted in the drops of the greateft 
rainbow ; and how thofe rajs twice refraSed and 
twice refls6ied exhibit an iris reverfed in theord^r 
of its colours, and fainter than the former. You 
have juft feen that die rays enter thus into the 
lower part ofthe drops of watff of ^caebeiki(V&\\. 
A paml ^ frn f aUt on ^ faw&siM ^\ ^^)^ 
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-drop in G: (Fig. 27) a part of thofe ray^arere- 
fraded there within, and another- fcattcrad 
without ; thus the eye has already loft part of 
thofe rays. The part refraded' cornea to By 
one hair of this part b difpeifcd in the air on 
tiuietilig the drop, and is again loft to tte eye. 
The little that remains in thedrop is tranfinctted 
to K, there a part of it again efeapes : this it a 
third diminution. What has remained of it in 
K9 is transfierred to M, and emerging there to 
M, a part of it is again diilipated: faarth dimi- 
inition. And what remains comes to the eye at 
laft in the line M^ N, Thus we fee in this 
drop as many refradions as in the drops of the 
fmallef bow ; but there are, as we hare (hewn, 
two rtfle£lions inftead of one in this greater bow; 
twice the light, therefore, is loft in the greater 
bow, in which the light is twice refleded, while 
lefs by one half is loft in the fmaller bow, where 
the drops are only once refleAed. It i» there- 
fore, demonftrated, that the exterior rainbow 
muft always be fainter by one half in its colours 
than the fmaller wtihin it. • It is alfo demonftra- 
ted, by the double refleAion of the rays, that 
they muft come to the eye in a manner oppofite 
to that of the firft bow ; for yomr eye is placed in 
O. (Fig. 28.) In this place, O, it receives the 
leaft refrangible rays of the firft exter lour circle 
of the fmaller bow, and muft receive the moft 
refrangible of the firft circle of the fecond greater 
bow ; theft moft refrangible rays are the violet. 
Thus, then we have here the twor ainbows in 
their natural or^, giving them only three co^ 
lours to avoid conftjfion. 

-It only remains to know why thofe coTom 
are always perceived in a circular figure. • Gon- 
Uderthm line O Z, {fi% itfi nhich Mica thre' 
youreye* Coiiod^e*ie«ftQ^ia»^N \Kk«m^ 
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always at equal diftancei from- your eye, they 
will defcribe the bafes of cones, of which thie 
apexes will always be in your eye. .Conceive 
that the ray of tlie drop of water R,'. coming 
to your eye O, tumi. round .O Z, as an axis, 
making always an an^ with your eye pf jbrty 
two diqerees two minutes-; it is plain this drop 
will deicribe a circle, which will appear red. 
Suppofe the drop O to revolve in the fame nuui- 
ner, making always another angle of forty 
degrees feventeen minutes, it will form a violet 
ciicle ; all the drops dierefore in thia plane wilt 
form a violet circle, as thofe in the plane of the 
drop R, will a red one. We fee therefore tbia 
if is as a circle, but not as entire circle ; bccaufe 
the earth interfedfa it, we fee only an arch, the 
fe^ion of a circle. 

neither Jntom9 Jt Demitix nor Defcartes could 
penetrate any farther into moft of thefe truths : 
they could not difcem the reafen why thefe dif- 
ferent angles exhibited different coloun ( but it 
was a great deal to have difcovered the art 
The perfedUon of arts are feUom owing to the 
£rft inventors. Not beine able therrfore to 
guefs that colours dependci^on therefraogibility 
of rays, that each ray contained a premitivc 
colour in itfdf> that the different attra^on of 
thofe rays oco^oncd thofe removals which formed 
thedificrent angles. Defcartes had a recourfe 
to his fpirit of^ invention for explainine the 
colours of the rainbow. In ordcf to this he 
employed the imaginary v§rticet rf gJoiuks^nd 
th^t ttfiJifKf to a v$rtia\ proofs of genius, but 
proofs of error. Thus ta explain the ]^/iiU 
Sm/iok of the heart, - be imagiiied a motion 
and cottfoitnatioD of that organy of which aU 
anatomfai haveTproved ^Ahc fiil^* D^torUa 

woM^ if he had made le(a u& oi •va.N^iAsiTv* 
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CHAP. X. 

New Df 9COTERIS8 ON THE CAUSE OP COLOURS 
WHICH CONFIRM THE PROCEEDING DOC« 

TERiNE. Demonstration that colours 

' ARE OCCSIONSD BY THE THICKNESS OP 
'. THE PARTS OF WHICH BODIES XRR X0M« 

PO8ED9 Tfio' THE LIGHT 19 NOT REFLECT* 

ED FROM THESE PARTS. 

M^i profound enquiry into the fofmation •fcol&urs'^ 
Great truths drawn from a common exfirim/ntm 
jfn experiment made by Newton* Colours dgpmd 
en the thieknefs of the penrts of bodies^ tho* thefi 
farts do not themfehes repeSi the light. M 
bodies are t ran/parent, Proof that colours- di-' 
find on thicknejfis^ A(f the folid farts d» not 
reflet the tight. 
XpROM what has been already faid it follows, 
Jl^ that all colours proceed from a mixture of 
the fcven primordial colours, of which the rain- 
bow and the prifm give ub a defiindt view. 
' Tlilcbodicsthataremoftpropertoreflcdithe red 
rays, and whofcparts aljforb or tranfmit the other 
rByn, will be red ; the fame may be obferved 
of the reft. The meaning of this is not that 
the red rays nre actually reflected by the parts- 
of thcfe bodies ; but that there is a power, a force 
hitherto unknown, which reflects thefe ra}'S 
from about the furfaccs and pores of bodies. 

Colours then are in the rays of the fun, and 
return to ur. fromthe furfaccs and pores of bodies 
and from the vacuum. Let us now enquire in 
what this apparant power of bodies torefledthefc 
c^ilours conlift ; what occafions fcarlet to appear 
red, why the meadows are green, and why a 
dear heaven is blue : For to fay that this pro- 
ceeds from the difference of the form of their 
jmrtM, i$ CO advance in iiuitti^iaiviiRte notion, 
tkMt /MS no tendency to mcsc^fe ^>xt>uA^>s^lMeu 
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A childifh diveriion, that fcems to have no- 
thing in it but what is contemptible, gave Sir 
Ifaac Newton the firft idea of thefe recent truths 
which we are now to explain. Every chine Co 
a philofopher (hould be a fubjeA of meditation, 
and nothing defplcable in his eyes. He perceiv- 
ed, that in thofe bubbles of Ibap and water 
blown by children, the colours changed every 
moment, pa/fing downwards fucccflively from 
the top of the bubble, in proportion as the 
thicknefs of it diminiOied, till at lafl the weight 
of the water and foap, which continually tall 
to the bottom, breaks the equilibre of that light 
fphcre, and caufes it to vanifh. Hence he rea- 
foned, that colours might probably depend on 
the thicknefs of the parts that compofed the fur- 
faces of bodies; and to afliire himfelf of it, he 
had recourfe to the following experiments. 

Let two glafles touch one another in only 
one point. They need not be both convex \ 
it is fufficicnt that the firft be fo, and that it be 
placed upon the other. Let water be put be- 
tween thefe two glafles to render the experiment 
more fenfible, which is made in the air. When 
the glafles are prefled a little againft each other 
a fmall, tranfparent, black fpot appears at the 

}»oim of their contad. From this point, 
urrounded with a little water, coloured circles 
from them(elvet, in the fame order and manner 
as in the bubble of diluted foap. In a worti, 
by meafuring the diameter of the circles, afid 
the convexity of the glafs, Ntwton calculated 
the different thicknefs of the portions of water 
which produced thefe different colours. He 
found the thicknefs neceflary torefleA white, to 
be about four fuch parts of an inch as the divi- 
fion of it into a miUion would' produce: the 
»nH^ Uiifj^ ^faitfthe colouci ^icMAAi&tw^ '^ 
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violet, depend on a diicknefs yet coniidenUy 
lers. Thus the pureft vapors raifed from the 
earthy and which colour the air without.cloud- 
ine it, being of a very thin furface* produce that 
celeftial blue vehich charms our fight. 

Other experiment finiibed thii difcovery, and 
proved that colours are attached to the thick- 
nefs of fiurfaces. The fame body that was 
green when fomewhat thick, becomes blue, 
when rendered thin enough to fcfle6l nothing 
but blue rays, and to tranfmit all the others. 
Thcfe tmths, of ib delicate a nature aiid which 
feem to conceal themfelves from human fig^t, 
well deferve to be doiely purfucd : I'his part 
of philofophy is a microfcope, by which the 
mind dtfcovers magnitudes infinitely, foiail. 

All bodies ate tranfparent; we need only to 
reduce them to a proper tenuity, and then the 
rays of light, finding nothing more than a thin 
plate, a leaf to pa6 Siiough, make their paflage 
accordingly. Thus when a leaf of gold is placed 
againft a^imall hole in a dark chamber, it refleAs 
from iu furface the yeliow rays, which cannot 
pats (hroLgh its fub&arice, and tranfmits green 
nvs imo the room : goli then pr<>ducca a green 
colonr; a fanher Gonfirmatien, that colcun de- 
pend on the diserenoe of dcniidef • But a Aill 
ftrorgcr proof of the fame thirg U, that in the 
caq^enment of the two glaaes, which are nade 
•oUHichiao.-wpoimorly; water here is xxx the 
only element that produces c^Satat ootoun ac- 
ooramg to is cisemrduukLes ; the air pfcduces 
the tome e25»t^, cr^y^tcotourvdckcks jbrmcd 
oeranecQ ifae two giadcSy hst* e a MMgt: oamrTfT 
Aan tnoie oi cbe waer. Tbcre !j a iscret pio- 
poctico AcieiQR» ciuiflk-i bi* nttn 

t of tke CBciitoEHC pans flf aS I 
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the thmneft -bodies give die moft feeble colours^ 
and to^edablack, the (amethickneis, orrather 
the fame tenuity, the Tame thinnefs b requiiite, 
as thai which conftitutes the very top of a bab- 
ble of diluted foap, in which a little black fpot 
is perceived s or even the fiune as is in the point 
of contad between the convex and the flatg^afi, 
which contad |Ht>daces alfb a black fpot. 

It muft not howe\'er be imagined dut bodies 
refled the light by their folid parts, becaufe we 
have '(hewn that colours depend on the denfity 
of thefe parts. There is a power attached to 
that denfity, a power that aAs near the fur&ce ; 
but it is not that folid fiffface, that repds, that 
refle£b« It feems to me, that die readier fhould 
have now reached a point, where nothing ought 
to furprife him for the future. But what he has 
juft feen will lead him farther than he may ima* 
gine; fo many fingularities being, ifwemayufe 
die expreifion, but the frontiers of a new world. 

CHAP. XI- 
Consequences of these discoveries. 

Mutual action of bodies on light. 
JtemarkaHi ixperimetn. Cenfiqutnen rf tbefi cr- 

fsrimnrtf. Alutual aQion rf bedin on Sgbf. 

JU this ihiory rf ligbt agnes whh tbttbemj rf 

tbeumverfe, Aftre frtfertia in matUr tban ts 

apprihgndid, 

TH £ refledion} inflechoiif refrauiony and 
reftan|ibility of light, are known^ the 
origin' of 'cMoidrs is diicovcred^ and even the 
diicknef^rof bodies necdDary to occafion certain 
coloOr^ IS deteririiiied. 

It ma ptoperty demonftfatedbodi to. the mod 
and fight)* diat (olHfurfacesare ndtwhatreflcOs 
theiM&^FdrMM Mid fivfiKXS reaUyrefled^ 




«ftv^.>)^diRe ^ODncaa' faetwoen two convex 
J w«iM'TC8B£b» sad -«*^ fMcw^ n.. 
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but a man. And die firft principles of nature axe 
not within our reach, when not fubjedl to calcula- 
tion. It 15 of little uie t9 compute the force of the 
Biufdes : all the mathematical rules in the world 
will not teach us why thofe mufcles ^.St at the Im* 
mediate order of our will. All the knowledge we 
have of the planets, will never inform us why they 
revolve from weft to eaft, rather than from eaft to 
weft. Newton has anatomized light, but not dif- 
covered the internal nature of it. He very well 
knew, that there are properties in the elemen- 
tary fire, not in other elements. 

It traverfes 130,000,000 of leagues in a 
quarter of an hour. It does not appear, like 
other bodies, to tend towards a centre ; but, 
contrary to the other elements, it fpreads itfelf 
uniformly and equally every way. Its attra&ion 
towards the objects it touches, and from the fur- 
face of which it rebounds, bears no proportion 
to the univerfal gravitation of matter. 

It is not even pioved that the rays of elementary 
fire do not penetrate each other. Newton there- 
fore, ftruck with all thefe fmgularities, feems 
always to doubt whether light be a body. For 
my own part, fir, if I may hazard my con- 
jectures, I acknowledge that 1 do not think it 
impofEble but the elementary fire may be a 
diftind being which annimaies nature, and fills 
the interval between bodies, and fome oiher 
exiftences we are unacquainted with ; as certain 
organized plants lead us from the vegetable 
to the animal kingdom. . Every thing tends to 
promote a belief, that there is a chain of beings 
gradually extended. Some links of this chain 
we know but impcrfedly ; and we little men^ 
with our little eyes, andL little brain, baUIy dt- 
ridc all nature into ntauu and i^vAt^ incj^ng 
even God bimCdf \ and ai ii!be tan«^vni«,\^^ 
JKxhirg c-f what Cp;utax\d rcoxvti -u^'vuinab^ 
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I lay my doubts before you, fir, with the fame 
freedom as you were pleafed to communicate 
yours to me. 1 congratulate you on cultivating 
philofophy, which uiould teach us to doubt c^ 
every thing not to be proved by mathematif^ 
and experiment, ^c. 

P A R T iir. 

C H A p. I. 

Introductory ideas concerning gravi- 
ty, AND the laws of ATTRACTION! 
THAT THE SUBTILE- MATER, V.ORTiCfiS., 
AND A PLENUM, OUGHT TO BE REJECTNP. 

AttraSfion. dn ixperiment fbat demonjiraies a vacu - 
»/w, and the effeHs of gr aviation. Gravity a^s. in. 
a ratio of the majjes, IVhente the power of gravis 
ty proceeds, l7ot owing to a pretending fuhtiU 
matter. Why one body weighs more than another • 
Thefy/iem of Def cartes can giv£ no reafonfor it. 

AN intelligent reader, who has confidered 
with attention thefe wonderful properties 
of light, convinced by experience that they are 
not produced by any known impulfe, will doubt- 
lefs be impatient to know more of this new power 
which we have fpoken of under the name of At^' 
tra5fion^ and which mud of confequcnce zSk more 
fentibly upon all other bodies than upon light. 
That we may not any more be terrified with 
terms, let us ontv examine fimple fa£ls. 

I (hall make u(e indifferently of the words at- 
traAion and graviation, in fpeaking of bodies, 
whether they fenfibly tend towards one another, 
in immenfe orbs round one common centre, fall 
upon the furface of the earth, unite to compofe 
folid bodies, or, {aftly, faihion chemfelves in drops 
to form liquids. Let U9 enter upoaour fubjeA. 

All known bodies graivkate, and the qotion of 
abfolute levity has l^n a Vofi% \\Gnft ^icfc^ik*- 
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Since the invention of the famous air-pump* 
w< hfivc : (-'. in a much fairer way r f difcover- 
ing the g : iv i i.'jdi" •, for whcii they fall 
in air, J" r ..:.-. ^ i.h.T ^-/'trMienr iL-nfiby re- 
tard »h* » r- • ' !..'.'?..•{ '><■ :h';:« :H.'Ji<f- v.fjch 
havelago ;u:rui.c^ • i-.; M'<: .ubu^M- ^ ; hnt in that 
machine, dLpijved 'A ^ir,, (oJil. tiij / aban* 
don'd to that force, whalcvsr it iv, v.}v.ch pre- 
cipitatss them without obftach-, f Jl accoruing to 
tlieir whole weight. 

The air-pump invented by O to Gucrick, 
Was foon after bioueht to ptrfc<5tioii by Mr. 
Boyle; it was furniflied with glafs recipients 
much longer Chan at firft, and thefe were en- 
threly cxhaufted of air. In one of thefe tall 
recipients, compofcd of fcnr tubes, the whole 
together being egL: fiet hi^^h, were fufpendcd 
at the top by a fpri'g j^ieces of gold, bits of 
lead, f^rapsof paper, andftat ers ; ih'j queftion 
was to icnciw what v.ouId be Uis: confecrience, 
whe.T the fpr'in^ wss >:t f v. Tne phiiofop fjcal 
ge r : ! ? rr. e r. fr rt fa w. t V s 1 1 - * •*?• h'. : c woul o rt ac h 
the bo::rjn it the urr^t ••rae: rut rr.uch th.'s 
greats ft r •_• .Tiber we re : : r. r. tr : , t r. at t h 'j mr it 
fo.id rodlc5 -soiJc: *z.. iMp. iir ^itiLjtr \s:,fj^Ay 
ihzr, the ctherr. Thi .r .-!:4:i-' c» w.-.lch are 
ge - er:i* : y : n i:. * .t : r r. - . v.- 1 : c *it' r. C:*d « t Lie 
tvtr.z } for :r tv*r. f^zfr.rr.t'^r^ xr.^ 2ou:, ine 
'sii. :r.e ri.'tr, -- : -r.e sefj-tii. iifcn*Jci 
-■:ji:!r ;.v.-':. :^i it.- :: -.t - -?to.-a cf t.-c 
re: re.-: :r. :r.e ar. rt '<.t* : -.: c: :;:jMr. 

T :* V* -^ :- - . - -T- --► :!f:--noi 
Li/.J':.:, IT.: :r.r : -.c:-: :r- -Lr is ■:. A« iu:>- 
t/e T»r:e:. ci-'i r.-: r ■: 2-t £<^.. r ."^n UfC 
i.-:.i:'ifr: :';r -"r.'j ^ frc ir- r-vr ^-j»i:iaey 
:;:-. 1: :r^e*- «"ir ijs iS-.;.: >*.:-r», cko* 
v:e il" : "s-ti :" t :e r- Jrr. : •»«- -i. : ^hcimc'c 
a ii--r ^ T-i^oa, »t.c:i ■. iJb^kcjcJf 
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it muft be there in as great quantity as water, 
'QT mercury that might have been put there i it 
muft refift the pieces of paper, according to 
their furfaces, and let the gold and lead defcend 
much fooner. But this ddcent is performed in 
the fame inftant, therefore there is nothing in 
the recipient that refifts ; therefore the pretended 
fubtile matter cannot produce any fcnfibie effcdt 
in this recipient ; therefore there is fome other 
power which caufes gravity. It will be in vain 
to fay, that there may poffibly remain a fubtile 
matter in the recipient, becaufe it is penetrated 
by the light. There is a great deal of difference 
in the two cafes. The light, in this glafs veflel, 
does not fill at the moft the hundred thoufandth 
part of it ; but according to the Cartcfians, we 
9re to imagine, that their fubtile matter fills it 
much more compleatly, than if 1 fuppofed it 
full of gold ; for there is a great deal of vacuity 
in gold, but they admit none in their fubtile 
matter. 

Now, by this experiment, the piece of goM, 
•which weighs an hundred thoufand times as 
much as the paper, defcends with the fame ve- 
locity as the paper; therefore the power, which 
make ic defcend, zSts an hundred thoufand 
times more forcibly upon the gold, than upon 
the paper; in like manner, as a hundred times 
more ftrength is rcquifite in my arm to move an 
hundred pounds, than to move one pound. That 
power then, which is the caufc of gravity, a^ 
in dire A proportion to the quantity of matter in 
bodies. In effc£l, it ads lo, according to the 
quantity of matter in bodies, and not according 
lo their furfiicesi that a pound of gold, t educed 
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into dufty will weigh precifely as much as Ae 
-Jfame quantity beat out into leaves. The figure 
^f bodies markes no alteration in xheir gravity i 
.the power of gravitation then operates upon the 
internal nature of bodies^ and not in propoctioa 
to their (up^ficiefi. 

They can never pppofe to tbefe iindoubted 
fy&Sy the chimerical fuppofition of vortices. 
They fay, that the fubtile matter, which totally • 
fills the recipient, is then without weight. A 
jflrange idea, and here abfolutely abfurd I For 
it is not fufficicnt in this cafe^ thajt it is a matter 
without 'Weight, but a matter without reiiftancc^ 
All matter .is refifted by the force of inertia. 
3f therefore the recipienx was iuU^ the matter^ 
whatever it be, cnuit refill infinitely^ this is a 
fit'iA demonflration. 

This power does /lot refide in the pretended 
fubtile matter, which we /hall confider in the 
next chapter : l^bat matter mud be a JBuid ; 
^nd every fluid adls upon folids, in proportio^i 
jlo their iuperficies. Thus a (hip, prefenting 
>i fmaller furface at her prow, cutsfthrough the 
iiea, which w'quld tpfiH her fides. Now^ if the 
Aj|jcrficies of a body be the iJL]uare of its dia- 
meter, the folidity of this body is the cube of 
jihe fame diaip:iecer ; but the fame power cannot 
i»3. ^t one time in proportion to the.cvibe and 
^he fquare i therefore the gravity of bodies is 
fiQi the tifci\ of this iluid. BeGdcs, it is im- 
poflible, that this pretended fubule matt€;r 
ihould, on the one f:de, have fo much force, as 
to precipitate a body from the height of fifiy- 
/our thoufand feet in a minute (for fuch is tbfi 
jdefcent of bodies) and that, on the other, it 

(hould 
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fhould be fo weak, as not to hinder thelighteft 
wooden pendulum to proceed from vibration to 
vibration in the air pump, which is fuppofed 
to be compleatly filled with this imaginary 
matter. I ihall make no fcruple then to affirm, 
that if any impuHe (hould ever be dtfcovered> 
which is truly ihe-caufe of the tendency of bo- 
dies towards a center, the caufe, in a word, o<^ 
gravitation and attradion, that impulfe will be 
altogether of a different nature from any thing 
we know. 

There is one primary trirth then, that was 
pointed out elfewhere, and has here been proved j 
that there is a power, which occaiions aU bodies 
to gravitate, in exa^ proportion to the quantity 
of their mafles. 

If it be actually enquired, why one body is 
more ponderous than another, the fimple and 
only reafon of it will eifily be found : It will 
be concluded, that this body muft have more 
folidity, more matter under the fame furface. 
Thus gold is 'heavier than wood, becaufe there 
is in gold much more matter, and much lefs va- 
cuity, than in wood. 

Defcartes, and his followers, maintain, that 
one body is heavier than another, without con- 
taining more matter. Not content vrith this 
idea, they fupport it by another, altogether as 
falfe : They admit a grand vortex of fubti!e 
matter, encompailing our globe ; ar d it is this 
grand vortex, they fay, by i's circulation, i\ at 
impels all bodies towards the center of the earth, 
and imprefles on them that quality which wc 
call gravity. It is true, they have not given 
any proof* of this aflcrtion. '1 here is not the 
L z kaft 



leaft estpcf unentt not the leaft Unatogj mi .^^ 
of which wc have fo little knowledge; oo 
which we may cftaUifli even a .ffight prelump<« 
cion, in favour of this vertex of fubtile matter; 
fo that for this very reafon alone^^ the fyAeitt is 
a mere hypotbefis, and ought to be rcjoflcdj 
tliough it was -{nirely on this account that it 
obtained credit. This vortex waixonGeiycd 
without difficulty ; an indefinite explanation of 
^things was given, by pronouncing the words 
fubtile matter i and when the philofofrfiers were 
fenfible of the contradi£Uoo8 and ahfurdities at- 
tending this philotbphical romance,, they dfeamed 
rather of correAiag than abandoning it. 

Huygons, and many others, have added a 
thoufand corre£^ions, of which thcv themCslves 
confefs the infufficiency. But what mall we Tub- 
liitute in the place of thefe vortices, and this fub- 
tile matter ? It was this too common way of reaF* 
foning, more than any thing elfe, that con* 
tirmtd men in the error they had embraced. 
Cue wc ought to abandon what is evidently falfe 
and infupportablc, as well when we have no* 
thing to iubftitute in its room, as when we have 
.the dcmcnflrations of £uclid to fupply in its 
place. An error is neither more or Icfs an 
error, whether the lofe of it be or be not fup- 
))iicd by t!uih. Should 1 admit the horror of 
a vacuum in a pump, becaufe I am not yet able 
to juci^e by what mechaniim the water rii'es io 
l!)at pun;;) ? 

Ctfurcwe proceed any farther then, let usun* 
itrtalce to prove, that the vortices of fubtile 
n^atter have no exigence ; that the idea of a 
plenum i^ equally chimerial $ that therefore the 

wh^le 
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fyflem^ fotitliieil oft tbcfc iaiaft»tr^ twr^i^,*^^ fl I 
I lio more than tn iiigefifioue mm^ ^'^'^J 

I tile 4^pearanee of tnnJi* ^*" .r»ryf« luA^* 

I what U m^anc b^ tlide %«or i Uttfw^ri^^ 

I cximlnr, wbctiier or ii& & pl^u^^n be |Hiffibk«J 
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from weft to caft alfo : now all bodies, in f^r* 
ling, dcfcribe a line, which, if extended, would 
pab nearly through the center of the taith : 
therefore this vortex has no exiftence. 

n. 

If the circles of tliis pretended vortex moved 
and a£ted parallel to the equator, sril bodies muft 
idW perpendicularly, every one under that circle 
of (he fubtile matter to which it anfwers : a 
body in A, (fiz. 30.)- near the pole P, muft, 
according to Defcartes, fall in R ; whereas it 
fiills nearly in the direAion of the line A fi, 
which nialccs a difference of about one thou- 
iand four hundred French leaRucs j Cor we may 
compute near that number from the point R,. 
to the equator of the earth B i therefore this- 
voitcx bath no cxiftcnce. 

III. . 

If, to fupport this romance of vortices, they 
tbii;k proper to fuppofe, that the fluid of the 
vcrtrx does not turn on its own axis, but to 
turn in the circles, whofe center is the fame 
with the center of the vortex ; it is only necef- 
f^ry to n.ake an experiment with a drop of oil» 
or a large bubbbic of air in a ball of cryftal filN 
ed with water ; let the ball be turned on its 
axis, you will fee the oil or air form itfclf in- 
to a cylinder in the middle of ,the ball, and 
the axis extended from one pole to the other ; 
thus every experiment, as well as every reafon, 
luins the voitices. 
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IV. 

If this vortex of matter furroundlng the earthy 
dnd thofe other pretended vortices furroundins 
Jupiter, Saturn, &c, exifted, all thefe immenfe 
vortices of fubtile matter, rolling fo rapidly in 
different diredipn^, could* never fufFer any one 
ray of lights darted' from a 'ftar, to come to 
us in a right line. Now,* it has been proved' 
that thefe rays' arrive' in a very fhort time, con- 
fidering their immenfe difiance ; therefore n#' 
vortices exift. 

V. 

If thefe vortices carried roiind' tHe planets' 
from weft to eaft, the comets, which tra- 
Verfcf thefe fpaces in all dire£tions, from eafl'to' 
weft, and from north to fouth, could not tra^ 
Verfe them' at all. And though it (hould be 
fuppofed, that the cometis have ntfver' aAualJy 
pafled fVom nortti to fbuth^ and from eaft to 
weft, yet nothing would be gained by this eva- 
sion i fbr it' is Idnowri, that when a comet is 
feen in the region of Mars, Jupiter, or Saturn, 
it moves incomparably fwif^r than Mars, Ju- 
piter, or Saturn ;* therefof^ it* cannot be carried 
ft>und by the fame b^d'of fluid matter which id' 
fijppofed to carry round thofe planets ; there- 
fore thefe vortices do not extft:i 

VI. 

If theft Aiids exifted, one minute would b^ 
fufScient to deftroy all the motions of the pla- 
nets. Newton has demonfirated, that all bo^ 
dies which move in a fluid of the fame* denfity, 
L 4^ lo* 
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lofe half their own motion, in travelling three o£ 

ibcir diameters, l^his can never be anfwered. 

VII. 
..Suppofe once more, what is impoffiUe, that 
the planets moved in thefe imaginary vortices^ 
they would move circularly only ; becaiife the 
vortices, at equal diftances from the center^. 
tnuft be equally denfe ; but the {Janets move 
in ellipTes, aoo confequently cannot be carried 
found in any fuch vortices 3 therefore no tach, 
vortices exift*. 

VIII. 

The orbit which the earth defcribes, is be* 
tween the orbits of Venus and Mars i all thefe 
orbits are elliptical,, and have the fun for their 
center : now, when Mars, Venus, and the 
earth, are neareft one to another, the matter of 
this pretended torrent, which carries round the 
earth, muft be much more comprefled than at 
other times : this fubtile matter fhould (hen 
precipitate its cour(e, as a river ilraitened in its 
banks, or (lowing under the arches of a bridge^ 
confequently give the earth a much greater ve- 
locity than when it is in any other pofition: 
but, on the contrary, the motion of the earth 
is then more retarded than at any other time. 

When Mars appears in the fign Pifces, (fig: 
31.) that planet, the earth, and Venus, are 
xjcaily in the proximity reprefented in the fi- 
gure ; and then the fun feems to be retarded 
for fome minutes; that is, the earth is retarded: 
it is demonftrably impoffible then, that there 
(hould be a torrent of matter which carries the 
planets ; therefore the vortices have no exiii- 
cnce. UL 
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IX. 

Among the more abftra£led demonftrations^ 
which deflroy the exiftence of thefe vortices, 
we will chufe the following. By one of the 
fundifnental laws of Kepler, every planet de- 
fcribes equal areas in equal times : by another 
taw, not leTs certain, every planet makes its 
revolution round the fun in fuch a manner, that 
if, for example, its mean diftance from the fun- 
was ten, by taking the cube of that number, 
which makes a thoufand^ the time of the revo- 
lution of that planet round the fun^ will be 
found proportionable to the fquarc root of the 
number one thoufand. Now, if there wero 
torrents of matter which carried the planets,- 
fuch torrents could not obferve thefe laws ; for 
the velocity of the torrents muft be proportional 
to their diftance from the fun^ and, at the 
fame time, to the fquare roots of thofe diftan^ 
oes; which id" incompatible. 

x; 

To'fum up the whole ; all the world muft 
fee what would be the confequence of two 
fluids circulating, in oppofition'to one another : 
thev would neceiTartly be confounded together,- 
and form a chaos, inftead of order. This^lone 
would at once have expofed the Cartefian fyf-^ 
tern to the utmoft" ridicule, if ^the love of novel- 
ty, and an habitual negleft of free and impar- 
tFal examination, had not prevailed. 

We arc now to prove that the plenum,- irt^ 
which thefe vortices are fuppofed to move, is 
as impoffible as the vortices themfelvesi 

L 5 I, 
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I. A fingle ray of light, which does not weigfr 
any thing near the hundred thoufandth part of 
a grain^ rouft dlfcompofe the order of the 
whole univerfe, if it palled to us through an \m^ 
aicnfe fpace, every part of which would not 
only refift of itfelf, but the whole line o£ matter 
preffing on it. 

2i Two bard- bodies, A and. B» ffig. 32*) 
touch, one another in one furface^ and are fup- 
pofed ta be enconripafled with a fluids which 
preiies them on all. fides. Now, when they aro 
leparated, it is clear that, the pretended fubtile 
matter muft arrive fooner at the point A, where 
they divide, than at the point B. There is a 
moment then, wherein there muft be a vacuum 
at B : therefore, even in the fyftem of the Tub* 
tile matter, there- is a vacuum, that is,, fpace. 

3. If there was no fuch thing as vacuum and 
fpace, there could he no motion, even in the 
fyftem of I>fcartcs himfelf. He fuppofes that 
iiod created the univeife full, confiftingof fmall 
cubes. Let there then be a given number of 
cubes, reprcfcnting the univerle, without their 
having the leaR interval between them : it is 
evident that one of them muft move out of the 
place it. occupies ; for if every onecoiuinues ia 
its pldcc, there can be no motion,, becaufe mo* 
lion conHiis in the change of place, in moving 
from one point of fpace to another. Now who 
V0C6 not perceive, that one of thefe cubes can- 
not quit its place, without leaving, a vacuum at 
the iriflant it goes out of it ; fince it is clear 
that this cube, in turning itfcif round, muft 
pitft-m its angle to the cube it rouchesi before 
ihtft zi'^ii: can be beat to pieces ? At that time 
f thca 
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tlien there is* a fpace between thefe two cubes ; 
therefore, even by the fyftem of Defcartes him* 
felf, there cannot be npotion without a vacuum. 
4* If all was full,* as Defcartes would have' 
it, we ourfelves (hould feel an infinite refiftance 
in walking ; whereas we perceive no other thar^^ 
that of the fluids which furround us. That of 
water, for example, refifts 860 times, and that 
of mercury 14,000 times, more than that of air. 
Now the reiiftanees of fluids are in proportion- 
tb the fquares'of their velocities : thus if a man, 
in a third of time, makes his way through »- 
foot of mercuiyj which refifts him 14^000 times 
more than air \ if this man, in the next thirdy 
move twice as far, the mercury in this third* 
will reftft in proportion to the fquare of 2 mul-^ 
tiplied by> 14,000-; a refiftaiKe 56,000 times 
more powerfid than that of air : If all was full, * 
it would 4)e abfolutely impoffible to walk a ftep, • 
to breathe, &c. 

.. 5. The Carteiians have endeavoured to elude * 
the force- of this demonftration ; • but had no-* 
thing more to oppofe to the dembnRration than 
a-manifeft error* They pretend, that this infi- 
nite torrent of fubtile matter, penetrating all tho- 
pores of bodies, cannot hinder their motion. 
They did not refled, - that every body, which- 
moves- in a fluid, ^eels a refiftance in proportioiV' 
to the largenefs of furface it oppofes to that 
fluid. Now the more pores there are in a body, 
the larger - its- furface is: the pretended fubtilc 
matter, therefore, by choaking up all the inte- 
rik>r parts of a body, mud oppofe the motion ' 
ofihat body, much more forcibly than by touch- 
ing. 
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ing only its outward fuperficici ; thii is, Cbeiv^ 
fore, an undeniable demonflratioo. 

6. All bodies in a plenum would be equallf 
heavy : it !• impofliblo eo conceive that » body 
bears upon me, and preflfes me, but by iss quan- 
tity of matter : a pound of gold duft weighs as 
much on my hand as a lump of gold of a pound. 
In vain the Cartefiaiis anfwer, that the fubtile 
matteri penetrating the interftices of bodies^ 
has no weight, and that we ought toefteem no- 
thing weighty that is not fubtik matter. This 
opinion, in Defcartes, is nothing Icfs than a 
dire£l contradii£lion y for, according to hitn^ it 
is the pretended fubtile matter alone that caufe» 
the gravity of bodies, by forcing them tovnurds 
the earth. This fubtile matter itfolf then gra- 
-vitatea upon thefe bodies ; and' if it doth fot 
there can be no reafon why one body fliouhl be 
more weighty than another; fince all being 
rcjiially fun, all mud be equal in (quantity of 
matter, whether folids or fluids. A plenum, 
then, is a chimera -, there is a vacuum ; nothing 
can be done in nature without a vacuum i there* 
tore 2,ravicy is not tl^ eil'c£l of a pretended vor« 
tex in a plenum. 

We mult perceive from experiments in Ihv 
air- pump, that there is a power which caufea 
bixiit's tu dcfceiid towards the center of the 
eatth, that is, which gives them their gravity, 
kiul that this poutrr a£ts in proportion to their 
niifics. We muft endeavour to be convinced of 
the tffi:i\$ of that power s for if we difeover 
its ef}c^t>, it is evident that it exids. We Oiould 
ijut, huwcvirr, thence imagine, that we havo 
loubU to the ciulf, and hypoth«fcs are only ex* 

ptJicnts 



pedicats for ieadidg utttftrayi; :Ieit uafirfloWr* 
ftep by flepv wtet reftUyvfyafiesf k^DimiFe';.: ¥^ 
are liktf travellim arrived nf the puNilib of l)i« 
ftreaoh and muft turn toofeb^fiayBt we can find! 
thefourccr . - ... ■ < ^^ - . ^ 
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CHAP. IIL • 

GHATITATIOK BEMOilSTltATBd BY THBf 
Dr^SCOYEItlBS of NbW^TOIT. HtSTO&Y OP 

: THAT ^ DfBCOTBRY.. . ThaT TMB MoOtf 
XEITOi^yBS IN HB1I Oft«iT BV THB FoACH 
OF THiarGaATITATJtOH; : 

■ ■ ■ ■ ■ ' * ■ ' ' ■ ." ■ "* 

H[j/l9iy cf thi JKfetmry tf Gravitathm. ' Newa* 
xoiCs\Pr§ceiding ihinon. ' Theory tbrawn frtni 
tbrfB DifeaveriiT^ The fami Cmifi^ bf wbiA 
Bodiiifidtu ibi Earth^fiiri&^iheMMH r»wUl 
Jbt earths 

ALL bodies^ in whatever part of the unf^ 
verfe they are pboed,- defcend'at die rate 
of about fifteen feet . if» the firft fecondv We 
fee that the defcenC of bodies^ to the earth be-' 
conaes. accelerated in the courie of the fall : they 
all in their defcest evidently tend towards the 
center of 4Jiia gibber May there not then be 
fome power that attra^ them towards this cen«^ 
ter ) And is not- the force of this power en- 
creafed in proportion as it ia nearer the center? ' 

Coper* 
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GopernicuB bad fome faint notioni of this pow^ 
Kepler embraced it» without mechod. Chan" 
cellor Bacon fays, that it is probable* there is- 
an^attradioA fpom bodies to- the- center of the 
earth, and from the center to bodies. ■ He pro-^ 
pofedy in his excellent book N^vum ScUtttiarum 
Organum^ that experiments (hould be made with' 
pendulums on the bigbeft ffeeplety and in the 
deepeft' wells ; for, fatd he, if the vibrations of 
the fame pendulums are Quicker at the bottom - 
of a well than on a ifeepte, the conclufion is^ 
that the gravity, which is the caufe of its vibra- 
tions, will be much ftronm at the center of 
the earth) to which this well is fomething near- 
er; He alfo let fall feveral bodies from diffisrent 
elevations^ oblerviDg whether they fell lefs than 
fifteen feet in the firft fecond ; bus no variation 
ever appeared in thefe experiments, occafioncd 
by the fmallnefs of the heights and depths* 
Thus the point was left undetermined, and the 
idea of the force a&ing from the the center of 
the earth, remained a vague conjedure. 

Defcartes was acquaiaicd with this power; 
he even mentions it in treating of gravity. But 
the experiments, by which alone this grand 
Cfueftion could be ill uftrated, were fliil wanting.. 
That vaft and fublimo genius, carried away by 
the fyftcm of vortices in* creating his univerfc, 
was for giving the diietiion of every thing to* 
the fubtile matter, which hemade the difpcnfer 
of motion and f^ravity. All Kurope, by flowr 
degrees, adopted his fyftcm, notwithftanding the 
oppofition oh Ciaflcndi, who was Icfs followed^ 
bccauic \d\i bold. 

In 



NeWTOK's PBIttMDPHY. 23f 

Ri die' year 1666,: Newton being ia lb* 
country, and feang iomc friik fall JFroni a 
cree (as !• wai iRfoimcd bjF Mn. Cooduit, bis 
niece) fell into a deep meditatitnt on iho 
cavfe' which thus draws all bodiea in- a line^ 
which, if exiended woiiU pafs neaihr throogh 
the center of the earth. What, iaid he to 
himfelf,. is this- force, which cannot proceed 
from thofe imaginary YorticoB, ib often demoO'^ 
ftrated to he grofsly falfe i It aAs on all bodiea 
in proportion totheir maflcs, and not their fur^ 
iitoes. It would aA on the fruit juft fdlen from 
the trefy- were it three,, or even- ten thoufand 
fathoms high* If fo,.this.foice muAzBt front 
the orbit of- the moon to the center of the earth j 
If ib, this^power, whatever it be,- may then be 
the Gune with that, by. which the planets tend 
towards the fun,, and* the iatellites of Jupiter 
gravitate on Jupiter* Now it is demonftrafed 
from every indudion dvawn from- Kepler's 
laws, that all the fecondary. planets gravitata 
towards^the center of their 4)rbits, in proporiioa 
as they, aie nearer- to, or farther from them ; 
that is, reciprocalty as the fquares of theiv 
difiances. Thus a body placed near the moon« 
which circulates round the earth,- and a body 
placed near the earth, moft both gravitate to« 
wards the earth, exaAly according, to that law. 
T4>beafiured, therdbre,. whether it be the 
fime caufe that reuins the planets in their or- 
bits, and here malces heavy, bodies defccnd, a 
meafure is only wanting \ we need only exa^ 
mine the fpace a heavy body paiTes thro' in its 
defccnt to the. earth in a given time j aodalfo 

what 
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what Tpaee % hoiffMcci iii:tbe ffg^iM of the 
nooiH • would paTi throug|i in a fivM time. 
The MMn itliEdf it ^m bo^/'^wliMh nay be 
coafidcred aa in fcalicy falling fimn its ki^Klt 
point of tba AMridian. B«t <Sia ia iioe an hj* 
wchefify aecommodnffed at anf rata Co a iyflenr. 
Thw is not a calculation, wliere w mtf ac« 
i}oiefer in an alnoft* We muft bejginl uTith know- 
ing cNMEMy rtie diflance of the tnoofti from the 
earth ^ and,* in order to know thia^ tt ' is necef** 
lary to have a meaibratiofi of our globe. 

Thui reafenM Newton ; hut with reeard to 
the oiMiitude of the earth, he icpcnM on- 
the faUc eftimate of naTigaaorv, who reckoned 
iixty Englifli miles, or twenty Prench teams, 
to a degree of latitude ) whereas he fliouldnave 
leckonwl feventy miles. There wa^ Indeed a 
more cxa£t menruration of the earth. Nor- 
wood, an Englifli mathematician, had, in 
a636, meafured pretty exa6Uy a degree of the 
meridian, and found it to contain, as it really 
ibould, about feventy miles. Newton was a 
itranger to this operation, tho' performed thirty 
years before ; for the civil wars in Englano, 
which are e<)ualiy fatal to the fcience?, as to the 
ftate, had buried in oblivion the only true men- 
furation of the globe then exifling ; and the vague 
reckonings of the navigators were confidtred 
as the itandard. Uy thii calculation therefore, 
the moon was drawn too near the earth, and 
the proportion fought by Newton did not exaA- 
ly anfwcr. He did not Chink himfelf at liberty 
to fupply any dcfcft, and accommodate nature 
to his Ichcmc ; on ihc contrary, he was for 

rendering 
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rendering his fcfaemes conformable to nature* 
Thus he gave over purfuing .this ooble difooyerjr^ 
which the analogy widi: the other placets ren^ 
dered fi>.plaulibl^ and to. the demonibatioB^ of 
which fo little was wanting* A rare inftancr 
of candor, and whkb alone (hould give a great 
weight to his opinions. 

. At length, from more ezaA menfuratioils re* 
pcatedly made in France, and which we ihatt 
telate hereafter,* he found the demonftiation' of 
his theory. A degree of the .mendian was efti« 
mated at twenty-five French lei^ues. The 
moon was found to be fixty femi-diametera- 
from the earth) and thus Newton Fefwied th^ 
thread of his demonftrations. . .7^ . ^ i 

Gravity on pur globe is in.- reciprocal propor% 
tion to the fquares of the diflancea ef gravita^ 
ting bodies from the center of the-earCh |- that it# 
a body weighing a himdred poundi at the diftance 
of one diameter of the earth, will weigh only 
one pound, if the diftance be ten diameters. 

The power pc force wbteh i^ the »cau& of 
gravity, depends apt upon . itoiticea of febtU^ 
matter, the qxiftence of which isdemonflrabljr 
falfe. That power, whatsoever H be> ada upoar 
all bodies, not . according, to their furfiices, but 
in proportion to Ijhe quantity of their maner«. 
If it a£b at one diftance, it muft t& aS all dih 
tances : if it; ad| in reciprocal proportion of thr 
fi)uares of thefe diftaaces) i| muft always aft 
according ta the fame proportion upon allknown 
bodies, when they are not at the point oif con<» 
tad, that is, let them be as near together a» 
poiEblr» wUbout being joined^, if,, accordmy 
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to this proportion, the power of attniAion, up-^ 
on the furface of our globe,, caufes a defcent of 
549000 Paris- feet, in 60 feconds ; a body that 
lliall be diftanr from the center of the earth 
•bout 60 of ks femi-diameters, by the fame 
itile, will fall only fifteen Paris feet in the fame 
time. 

• The moon, in her meanr motion, is diftant 
about 60 femi-diameters of our earth, from the 
center of that globe. Now,- by the meafures 
.taken in France, we know how many feet the 
moon's orbit contains; we know that in her 
mean motion, fhe defcribes 187,961 Paris feet 
in a minute. The moon, in her mean motion, 
is advanced from A to fi (fig, 33.) fhe has 
obeyed then, both the projedtile force, which 
direds her in the tangent A C, and the power 
would make her deA:end according the line A, 
D, equal to B C* I'ake away the force which 
dircAs her from A to C, and there will remain 
a force which may be eftimatfcd by the linr; 
C B. This line C B, is equal to the line A D : 
but it is dcmonflrable that the curve A B, being 
197,961 feet, the line AD, or C B, will be 
only fifteen : therefore, whether the moon falls 
to B, or C, it is here the fame thing ; fhe will 
have defcendcd 15 feet in a minute, from C to 
B J therefore fhe will have defcendcd 15 feet in 
a-minute alfo from A to D. But, in dcfcend- 
ins; this fpace in a minute, fhe will have tra- 
velled 3600 times as far as a moveable body upon 
the earth would have travelled in the fame time ; 
^600 is juft the fquarc of the diflance ; there- 
iore the gravitation which a£ls upon all bodies^ 
aits alfo between the earth and the moon pre- 

cifelf- 



eifely in the fame ratio of the fquare of their 
diftances. 
. Buc» if this power which, aoiaiates bodies^ 
dire£b the moon in her orbit, it roiift dire£Lthe 
earth in iM orbit al(b ; and the ^Se& which it 
produces upon the planet of tiie moon, it muib 
produce alfo upon the planet of the earth ; for 
this power b ev^ery where the fame $ all the 
other planets muft be fubjeA- to it, aUd even the 
lun alfo muft obey its law : and if there- be no 
motion of the planets with regard one to ano- 
'ther, which is not the necefiary ctkSt of this 
power, it muft then beconfeiled^ that aU nature 
demonftrates it : this is what we proceed' taob* 
£:rve» in a more ample manner, ' 
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G H A p. IV. 

That GkAVITATION AKBT AfTRACTIOH 

piRBCT AL^ riuft Planets i-n theib 
. Onaa, 

12m; fctf «f^&# tif mtdirfianJ the Th^dry cf 
. Gna^ity^ according to Ddcartrs. fF^t ts 
' meant by the centripetal and centrifugal Porea. 

That Ditnonftratioit trev^r that- the 5m, and 

not the Earthy is the Center of our Sy/lem. 

From the preceding Reafons it is that we have 

more Summer than Winter, 

ALMOST all the theory of gravity, ac- 
cording to DefcarteSy is founded upon 
this law of nature, that everybody which moves 
in a curve line endeavours to fly from its center 
in a right line, which would touch the curve 
in a point. Such is the fling, efcaping from the 
hand, &c. All bodies, in turning with the 
earth, endeavour thus to remove from the cen- 
ter; but the fubtile matter, fay they, making a 
much greater effort, repels all other bodies. 

It is eafy to perceive, that it could not be in 
the fubtile matter to make this greater efliarr, 
and to remove itfclf from the center, or the pre- 
tended vortex, rather than other bodies : on the 
contrary, it would be its nature (fuppofing it to 
exift) to tend towards the center of its motion, 

and- 



Mtii let the bodies^ which are morp compadb and 
-folid, move ta the circumference. Tins bia 
effcBt what happens upon a taUe which is made 
to turn round, when, ki- a tube fixed tbtreon, 
we pot fcveral powders ^nd' liquors-, of weights 
fpecificialy different : Itll the tnott folid and 
weighty bodies resiGve froni tU center,' and \Hl 
the iighteft approach it. -Such is the law of na- 
ture; and when Defcartes. made- bis pretended 
fubttle -matter to circuhte at the circumference 
ef his vortex, he \?cffLti bjf Ttohiting that la# 
of centrifugal ibrcesj which he -had laid down 
as his-ftrft principle. It waa to litde purgofi^ 
his-imasinmg that Ood had creat^ cubes turn- 
ing agamft one another ; that the rubbings of 
thefe cubes, which made his fubtile matter, dif- 
periing on all fides, acquired thereby a fwifter 
motion ; that the center of a vortex incruftated 
itfelf, &^. falfe imagixutions were far'from re£ti- 
fying his errori • • 

■ Without lofing more .tiii>e to combat thfeft 
imaginary beings, let ns follow the mechanical 
hws which operate in nature. A body which 
moves cicularjy at eviery point of the curve 
:which it defcribes, takes a dire£Uon that would 
remove it out of ^he circle, by making it do- 
fcribe a right Jine. - * ■ 

So far =it is true. But Care muft be taken that this 
body removes from the center, only by this other 
^rand principle : that every body being of itfeJf 
indifferent with regard to reft and motion, and 
having that vis inertia, tliat (luggi{hnefs which 
is an attribute of matter, follows neceffarily the 
line in which it is moved- Now every body 
which turns round a center^ follows every mo- 
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nent a right line infinitely fliorti which wouU 
become a right line infinitely lon^y if it net 
with no obflacle. The refult of thns principle, 
therefore, reduced to its juft value, iB no more 
than this : thsit every body which moves in a 
right line, would always move in a rieht line, if 
no power aded upon it ; there is another power 
wanting then, to make it defcribe a curve : this 
other power, therefore, by which it defcriba a 
curve, would make it fall every moment to the 
center, in cafe the projeAile motion in a right 
line was to ceafe. In a word, this body would 
move, from mpment to moment, to A, to B, 
to C, (fig. 34) if freed from the latter power. 

It would alfo, from moment to moment, fall 
from B, from C, to the crnter, if the other power 
was wanting;. The rcafon is, that its motion if 
compofcd of two forts of motions, of a projcAile 
motion in a right line, and alfo of an imprinted 
motion in a right line, by the centripetal force, 
a force by which it would fall to the center. 
Thus even fiom tlic inclination of the body to 
defcribe thcfe tangents, y\, B, C, it is demon - 
flrable, that there is a force which draws it fiom 
thefe tangent*!, even at the inflant they com- 
mence, it is abfolutejy ncceflaiy then, to con- 
fider every body that moves in a curve, as being 
niovcd by two forces; one of which is that 
which would make it dcdiibc tangents, ai.d 
which is called the centiifugal force, or rattur 
the power of leliiig or inactivity, by which a 
body always follows a right line, if it meets with 
no obHrudiicn i the (>ther is the foicc which 
draws the body towards the center, which is 
called the ccntiipctal| and h the tiue force. 

Frcm 
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Trotn the eftablifhment of this centripetal 
force, there refults, at firfi fight, this demon* 
itration, that every body which moves in a cir« 
cle, an ellipfis, or in any curve whatfoever^ 
moves round a center to which it tends. It 
alfo follows that this body, what portions of the 
curve foever it may pa6 over, will always de^ 
fcribe equal areas in equal times, both in its 
Jargeft and fmalleft arches. If, for infiance, a 
body in one minute defcribes the fpace A B C, 
f fig. 35.] containing an hundred miles in area, 
it will in two minutes defcribe the fpace B C 
D> containing two hundred miles. 

This law, mviolably ob&rved by all the pla« 
nets, and utterly unknown to antiquity, was 
jdifcovcred ^bout 250 years a£o hyKephr^ who has 
.roerited the name of LegijUur in Ailronomyy 
notwitbftanding his philofophical errors. He 
could not, bowevisr, difcover the reafon of this 
rule, to which all the celellial bodies are fub- 
jc£l. The extreme fagacity of KepUr difcover- 
ed tbe dFe^, of which the genius of Newton 
has found the caufe. 

I ihall now give the fubftance of Newton's 
demonfl;ration, which will eafily be compre^ 
hended by every attentive reader: for men have 
a natural geometry in th.eir minds, which makes 
.them lay hold of propofitions., when they are 
not too complicated. 

Let the body A (fig. 36) be moved to the 
point B, in a very (hort fpace of time ; at the 
end of an equal fpace of time, a motion, equally 
continued (for there is here no acceleration) 
would bring it to the point C : but ia B it finds 
^ force which draws it in the line B H S« It 

does 
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jbes not follow then, either thd trtck B H S» 
or the trick ABC; druw the parallelopta 
CDBH; and then the body being rnoftA 
^ die two forces^ palki tiotiz 'the diigonal B, 
D. Now this lineB D.antf d)€ owErB A, 
being fuppofcd infinitely iliort frbm i curve, &c. 
therefore tbis^bbdy aecefltrilfinoves in i carve. 
' It mult pafs over equal ateas in equal times; 
for the area and die ' triangle 8 B A, is equal 
to the area of the triangle S B H: thefe 
triangles are equal, therefore thefe areas are e- 
^a); therefore every body which defcribes equal 
areas in equal times, in a curve, makes its re* 
vdutlon round the center of die forces towards 
which it tends ; therefore the planets tend to- 
wards the fun, turn round the fun, and not 
the fun round the earth. For, by taking the 
^arth for the center, their areas are found une- 
qual in proportion to the times ; and, in taking 
the fun for the center, thefe areas are always 
found proportional to the times ; if you except 
only the fmall irregularities caufed by the gravi- 
tation of the planets thcmfelves. 

The better to underftand what is meant by 
the areas proportional to the times, and to dif- 
cover by inf()c£lion the advantage you may draw 
from this knowledge, confidcr the earth as car- 
ried in its cllipfis round the fun, S, (fig. 37.) 
its center. When it piflcs from B to D, it de- 
fcribes as large a fpace, as when it defcribes the 
ijrcat arch IC K : the ftcior, K K, gains in 
jrcadth what the fcctor DSD hath in length. 
To make the area of thefe fc£lors equal in equal 
times, the body mu(t pafs much fwifter from H 
to K, than from B to D. Thus the earth, and 

every 



NewTON^S PdlLOSO^HY. 2^1 

-every planet moves fwifcer in its peribeluon, 
the neareft point in the curve to the fun, S» 
than in iu aphelion, the fartbeft point of tht 
curve from the fame focus, S. 

We know then what is the center of a pla- 
net, and what figure it defcribes in its orbit, b^ 
the areas it furrour*ds« We know that every 
planet, when it is farther from the center of its 
motion, gravitates lefs towards that center. 'I'bus 
the earth being nearer the fun by a thirtieth part^ 
that is, by a million of leagues, during our win- 
ter than during our fummer, is more attracted 
alfo in winter, and pafles fwifter then, by rea- 
fon of its curve : t^us we have eight day^ and a 
half more fummer than winter, and the fun ap- 
pears in the northern figns eight days and a 
half more than in the fouthern. Therefore fince 
every planet follows, with regard to the fun, its 
center, that law of gravitation, which the moon 
obferves with regard to the earth, and to which 
all bodies are fubjeft in falling upon the earth, 
it is demonftrable that this gravitation, this at- 
traAion, a^ upon all bodies that are known to 
us. 

Bat another powerful demonftratton of this 
truth, is the law that all the planets obferve re- 
fpedively in their courfes and diftance. This 
isaow what is incumbent on us to examine. 
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CHAP. V. 

DbMONSTRATIPN Ofi THE LawS OF GRA- 
VITY, DRAWN FROM THE RuLES OF KeF- 
l£Ri THAT ONE OF THESE Laws OF KbP* 

LER DEMONSTRATES THE Motion of the 
Earth. 

Cnat Rule o/* Kepler. Falfe Rtafrns cf that 
admirable Laxv^ True Reafon of that Law 

found by Newton, RecapitulatiM of the Proofs 
ef Gravity, ^hefe Difcoveries of IVewton and 
Kepler ferve to demonjtrate^ that it is the Earth 
which revolves round the Sun. Demonflration 
of the Motion of the Earthy drawn from the 

fame Law. 

KEPLER difcovcrcd another admirable rule, 
of which 1 proceed to give an cxanr^ple 
be/ore I define it, in order to render the tiling 
ni( re fenfible and eaf);. 

Jupiter has four fatellites, which perform their 
revolutions round him : the nearett is two dii* 
meters and five fixths diftant from Jupiter's bo- 
dy, round which it moves in forty-two hours. 
The mod remote makes its revolution in four 
hundred and two hours, I would know how far 
diftant this lad fatellite is from the center of 
Jupiter. To iblvc this queftioiii I lay down the 

follow- 
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foUowiiig rule : As the fcjuare of forty^two 
hours, the revolution of the firft fatellite, is to 
the fquare of four hundred and two hours, the 
revolution of the laft ; fo is the cube of two di« 
ameters and five-iixths to a fourth term. This 
fourth term being found, I extra£l its cube root, 
which cube root is found to be twelve two- thirds : 
thus I learn, that the fourth fatellite is diftant 
from the center of Jupiter twelve and two- thirds 
of his diameter, 1 make ufe of ilht fame rule 
for all the planets which revolve round the fiin. 
I fay ; Venus revolves in two hundred ^nd 
twenty-four davs, and the earth in three hun* 
dred and fixty-hve : the earth is thirty milUons 
of leagues from the fun, how many leagues 
then muft Venus be f I anfwer i as tne fquare 
of- the earth's vear is to the <quare of the year 
of Venus, fo me cube of the earth's mean dis- 
tance to a fourth term, whofe cube root will be 
about 21,700,000 leagues, the mean diftance 
of Venus from the fun. I fay the Oiime with re- 
gard to the earth and Saturn, &c. 

This law then is, that the fquare of one re* 
vcJuHon of any planet, is always to the fquare 
of. the revolutions of the other planets, as the 
cube of its diftance is to the cubes of the dif* 
unces of the odters, from the common center. 

Kepler, who found this proportion, was veiy 
fai: from finding the reafon of it. Being leis 
a good philofbpher than an admirable aftro> 
nomer, he fays (in his fourth bodL of his Epi* 
tome) diat the. fun hath a foul, not an intelli- 
gent foul, Jnimum ; but a vegitative uiiive foul, 
Ammam: that in turning round upon his own 
M 2 axis. 
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axis, he ir^ws the planets to himfelf ; hot (bit 
the planets do not fall on the (un^ becaufe they 
affo revolve upon their own axes. In making 
this revolution, fays he, they prefent to the fun 
fometimes a friendly, fometimes a hofttie fide ; 
the friendly fide is drawn, and the hoftile fide is 
repell'd ; which produces the annual courfes of 
the planets in eclipfes. 

It muft be confefled, for the humiliation of 
philofophy, that it was from this reafoning, fo 
very unphilofophical, that he concluded the ne- 
cefliity of the fun's turning round on its axis. 
Error accidentally conducted him to truth ; he 
conjeflured the rotation of the fun on itfelf, 
above fifteen years before the eyes of Galileo, 
dlfcovercd it by the help of tclefcopcs. 

Kepler adds (in the fame book, p. 495) that 
the mafs of the fun, the mafs of all the ether, 
and the mafs of the fpheres, as the fixed ftars, 
lire perfcftly equal ; and that they are the three 
fymbols of the Holy Trinity. 

The reader, who, in perufing thefe elements, 
has f;rcn fuch extravagant drcamtj, on the fide 
of fuch fublimc truths, in fo great a man as 
Kepler, ftiould not be furprifed : a man may be a 
grc'dZ genius with regard to calculations and ob- 
iVrvations, and mukc a wrong ufc of his rcafon 
en other accounts : there are minds which have 
need of geometry to fupport them, and which 
fall when they endeavour to proceed of them- 
fclvcs. It is not furprizing therefore, that Kcp- 
Itr, in difcovering thefe aftronomical laws, did 
not find out the reafon of thefe laws. 

Tkc 
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This reafon 19, that the centripetal force is- 
flrecifely in the reciprocal proportion of the 
iijuare of the difiance from the center of mo- 
tion, towards which the forces are direded: 
this is what we are to ohferve attentively : in a 
word, we ought throughly to undcrfiand, that 
the law of gravitation is fuch, that every hody 
which approaches three times nearer to the center 
. of its motion, gravitates nine times more i that 
if it removes three times farther diflant, it will 
gravitate nine times lefs ; and that, if it re- 
moves to an hundred times the diftance, it will 
gravitate lefs thanten thoufand times. A body 
moving, circularly round a center, gravitates 
then in the reciprocal- proportion of the fquare 
of its 9i£tusL\ diftance from tlie center^ as alfo in 
dlvcSt proportion of the quantity of its matter. 
It is demonftrable then, that it is gravitation 
which occafions its revolution round the center, 
fioce without this gravitation^ it would remove 
from it, by describing a tangent. This gravi- 
tation, therefore,, will be found to zSt moflr 
firongly uponabody. which. revolves with mod 
velocity round the center, and the farther this. 
body fliall be removed, the more flowly wll! it 
revolve, for then it will become the lefs pon- 
derous. 

Thus have we demooftrated this law of gra- 
vitation, in proportion to the fquares of dif<- 
tahces ; 

I. By the orbit which the moon defcribe^, 
and by her diftance from the earth, or center. 

M J 2. Bjf 
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2. By the courie of every planet rDtmd the fun 
in an elfipfis. 

3. By the comparifon of the diftances and 
revolutions of all the planets round the common 
center. 

It will not be fuperfiuoin to remark, that this 
juic of Kepler, which ferves to confirm the 
difcovery of Newton, concerning gravitation, 
confirms alfo the fyftem of Copernicus, con- 
cerning the motion of the earth. It may be 
faid, that Kepler, by this fmgle rule, has de- 
monftrated what was difcovered before him, and 
opened the way to thofe truths, which were 
to be difcovered in after-time. For, as on the 
one fide, it is demonftrable, that if the law 
of centripetal forces had no place, Kepler^s 
rules would be impoffible : fo, on the other, it 
is demonitrable, that, according to the fame 
rule, if the fun turned round the earth, we 
ought to fay ; as the revolution of the moon 
round the earth, is to the pretended annual re- 
volution of the fun round the earth, fo is the 
fquare root of the cube of the moon's diftance 
from the earth, to the fquare root of the cube of 
the fun's diftan ce from the earth. By this cal- 
culation it would be found, that the fun is only 
510,000 leagues from us ; but it has been prov- 
ed, that he is diftant, at leaft, about thirty milli- 
ons of leagues : thus the motion of the earth then 
has been ftri<ftly demonftrated by Kepler. H ''c 
follows another very fimple demonftration, drawn 
from the fame theorems. 

If the earth was the center of the fun's mo- 
tion, as it is of the moon's, the fun*s revolu- 
tion 



Hon would take up four hundred and feventy- 
five years, inftead of one year : for tl^e mean dif- 
)wice of the fun from the earth, ie to the mean dif- 
ance of the moon from the earth, as three hun« 
dred and thirty«feven is to one : now the cube 
of the moon'» dHlance is i, the cube of the 
iun*8 diftance is 3^9272,753, finilh the rul^, 
and fay, as the cube i is to this cube num* 
fccf 389^725753; fo the fquare of 28, which is 
the periodical revoliition of the moon, to a 
fourth number^ You will find that the fun 
. would employ four hundred and fcventy-fivc 
years ih making its revdutlon round the eacth : 
Which demonftrates that it is the earth which 
Itvolves. 

It feema the more proper to-place the.demoo^ 
firations here, as there are yet men deftined for 
the infirudtion of youth, in Italy, in Spain, in 
France, and even in England, who doubt, or 
who afFedl to doubt, of the earth's motion. 

It is prov'd then by Kepler's law, and by that 
of Newton^that every planet gravitates towards 
the fun, the center of the orbits which they 
defcribe : thefe lawa are obferved in the fatit- 
lites of Jupiter, with regard to Jupiter, their 
inters in the moons of Saturn,. with regard to 
Saturn s and in our moon, wttb regard to us : 
all tbefe fecondary planets, whkb revolve round 
their central planets,, gravitate aUb wit^ their 
central planets towardb the fun : thus themoon» 
which ia drawn round the earth by the centri- 
petal force, is^ at the fame: time, drawn by the 
fiin, round which (be makei her revolution.. 
'fh^reia iu> variety .i«k the moon's courf^, ia 
M 4 Ibme- 
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iter diftances from the earth, in tho figure of 
her orbit, fometimes approaching to an elHpfis, 
ibmetimes to a circle, and,, which does not flow 
jfroai gravitation, in proportion to herdiftance 
from the earth, and her diftance from the 
luiu 

it (be does not. always, .in her-orbit, exadljr 
dcfcribe equal areas in. equal times, fir Ifaac 
Newton has calculated all the. cafes where this 
inequality muft happen : they 4II depend on the 
attrafiion of the fun, which draws tbefe tw» 
globes in dire^l pioportion of their mailes, and 
in reciprocal proportion of the fquares of their 
difiances. We Iball fee in the next chapter^ ■ 
that the fmalleft varitaion of the moon, .19 % 
Acccflkry effedl of thdc iinitcd powers* 
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New Proots op Attractioi? : That thb- 
Qualities of the Motion of the Moon,, 

IN HE* OkBIT, are the. NECESSARY EF- 
FECTS OP Attr*actioj*- 

Froof by an ExampU, Ihequaliiies in>the Courje 
0f the Moon^ all caufed by Altra^ioni, De- 
du&ion from theft Truths.. Gravitation is not 
the Eme&s of the Planets Courfes^ but their. 
Courjes the Effect of Gravitation. This Gra* 
vitationy this Attradlion^ may b^ a firj} Erin^ 
ciple ejiablijhed in Nature^ 

TH £ moon- hatH only one equal motion,^ 
that of* rotation round herfelf on her own 
axjs ; and this ia her only motion>. which vre 
cannot perceive: It is this motion that prelents 
us always^,, within a trifle, with the fame diik 
or tb& moon V io that while flia really turns 
lound'Upen herfelf, ihe appears not to turn at 
ally and to have only a fmailmotion of balancing, 
or libration^ whicK (he has. not, but which all 
ia^tiqviity attributed' to -her. AJl her motions 
.rpund the earth are lui^qual,, and> ought to be 
;fo, if the rule of gravitation be true. The moon,. 
in her monthly courfe, is neceiTarily nearer the 
fiin in one certain point, and at one certain 
tincLof her courfe: Now, in this point> and at: 
M 5, * tbia> 
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this time, her quantity of matter remaiafl tlie 
fame : her diftance only being changed, the at- 
tradion of the fun ought to change in reciprocal 
proportion of the fquare of this diftaace : The 
courfe of the moon ought then ta change ; (he 
ought to mof e fwifter at certain times,, than the 
attra£Hon of the earth alone occaiioiis her to 
move : Now, by the attraAion of the earth, 
flie ought to pafs over equal areas in equal times, 
. as you ba^e already obferved in Gbap.. i^. 
One cannot help admiring the iagacitv with 
which Newton has cleared up all thefe meqna- 
lities, and regslated the courfe of this planet,, 
which remained till then a fecret, notwithftand- 
ing all the refearches of Aftronomera : It ia upon 
this account efpecially, that we may fay^ 

Ncv profrius fas ift mortali attingen dhot^ 

Among the t^xamples that may be chofen, let 
us take the following : Let A (%. 38.) be the 
moon ; A B N Q, the orbit of the moon ; 
S the (un, B the place of the moon, in her laft 
quarter. She is now evidently at the (ame dif- 
tance from the fun as the earth. The difference 
of the oblic^ity of her line of dire£Hon to the - 
fun being difregarded, the gravitation of the earth 
and of the moon towards the luminary, is ap« 
parently the fame. The earth, however, ad- 
vances in its annual courfe from T to V, and 
the moon in her montblv courfe advances to Z. 
Now in Z, it is manifeft that (be is more drawn 
by the fun S, to which (he finds herfelf nearer 
than the earth. Her motion then will be ac- 
telcratcd from Z towards N^ and the orbit (hat 

Ihe 



N»WTON*i FHItOSOHT, 2^1 

fie defcribes will be changed : But how will ic 
be changed ? In being flattened a little, in ap- 
proaching more to a right line from Z! towards 
N. Thus, from moment to moment, gravita* 
•ion changes the courfe and form of the elipfls 
in which this planet moves. By the fame rea- 
fon, the moon ought to flacken her courfe, and 
to change again the figure of the orbit that (he 
defcribes,. when fhe returns from her conjunc- 
tion N, to her firft quarter Qj for fince from 
her laft quarter fhe accelerated her courfe by 
flattening the curve towards N, the conjunc- 
tion ; fhe ought to flacken the fame courfe, by: 
fwellinz out the curve, . in returning from her 
eonjundioD to her firft quarter. But when the 
moon afcends from this nrft quarter towards her 
fixll. A, (he being then farther from the fun, is 
lefs attraded by it, and gravitates more toward»< 
the earth. Then the moon accelerating her 
motion, the curve that ihe defcribes is- again 
flattened a little, as in her conjundion. And 
this is the only reafon for which the moon is. 
brtheft from us in her quarters, than in her 
conjunSion and oppofition. The curve that 
fike defcribes, is a. fp^ics of oval, approaching 
to a circle. 

Tfaui the fun, to which the approaches, or 
from w4itch fhe recedes at every inftant> i^uft 
at every inftant vary the courfe of this planet. 

She bath alfo-her apogseon and her perigaeon> 
her greateft .and her leaft diftance from the 
tarth : but the points, the places of this apogzon 
and perigseon* niuft neceflarily change. She 
kath her nodes, that is the points where the 
oAitihe 4efc0bc^ amt precifcly the- orbit of 
*. the 
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the earth : But tlKfe noilea, thefc pointfl of . in' 
tcrfc^tiont mull alfu coiitinually vary. She haih 
her ajuutor, indiaeJ tu the equator of the 
caith ; Uut thia fixator, fomctinics more and 
funu'timr;^ Icfs attcadeJ» mult likcwiGs change 
its inclination. 

She follows the earth, notwithftanding all 
thcfc varieties, ,anJ accompanies it in its annual 
couife: liut the earth, in this cuurfc, is found 
ti> be a million of leagues nearer the fun in 
wintrr than in fumnicr. What is . tlie con*- 
fe(|i}cnce of this, independent of all thefe other 
V4ii.itionH? 'J*hc attraction of the earth si£ts 
mure fidly u|xin the moon in fummcr, and 
then the moon liniflies her monthly courfc a 
little looncr : But, on the contrary, in the 
winter, ilir eaith itfcif being moic attradicd Ly 
tht* (uii, aiul moving', with (;i eater velocity than 
in (uiniiH'i, (uiiVis the motion of tlir moon r<i 
iliminilh, limiI lui wintci months *t(> he a fin.ill 
in.iitn lv»n^».ri tli.m tIioIV of her fummei. 'J*he 
I Itlc tli.it we l.ty of them, m.iy fuffice to ^ivc 
.1 pciuul iJc-.i ui tlic-fc chaugrs. 

11 ;\ny one flioitUI lieie liuit the (lifliculty, 
which 1 have* hi-aul fumrtimcN propoiiiJ, uliy 
tlii- Hiuon, \aIu'ii Ihr i:. moll artiaiMeJ by the 
Inn, tioi-t noi lull npun tii.il luminary ? VV'c 
h.iv. only to i-oniidi;! (or the picreiit, that th<s 
t\tiKf oi {'.i.ivKatlon, which iiilci.^t!i the niooti 
lounil tip: ( .mil, i:i only diminilhcd here by the 
.uMion i)i (111* iim. 

I'ioin ilu I'l- iiif^ulaiiliey of the lunar courfl, 
t.ind-il by atiiadlion, vou will leafiHiably con* 
tiiiiU-, tli:it no IV, o jlmcts, fufficiently near, 
Cuiiuiciitlv latj^e, to a\lt 4)ua one another fen- 
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iibly, cftn at any time move round the fun in 
circles, or even in ellipfeSf abfolutely regular. 
.I^usthe curves defaibed by Jupiter and Saturn,, 
/or example,, are fubje£t to fenfible variations, 
when thefe planets are in conjundtion -, when 
being the neareft that poflibly they can be to 
each other, and the fartheft from the fun, their 
mutual adion augments, and that of the fun on. 
them diminiibes. 

This gravitation, augmented and leflened m 
proportion to the diflances, necefiarily. aifigns 
an irregular elliptical figure for the path of the 
greateft part of the planets.. Thus the law of 
gravitation is not the efie<St of the planetary 
courfes, but the orbits which the.planets defcribe 
are theeffefl of gravitation. If this gravitation 
was not, as it really is, ia reciprocal proportion 
of the fquares of diftances, the prefent order 
•f the univerfe could notfubiift. 

If the fatellites of Jupiter and Saturn make 
their revolution in curves, which approach nearer 
to a circle, it. is becaufe being very near the 

irreat planets that are their center, and very far 
ropi the fun, the action of the fun cannot changp 
the courfe of the ftatellites, as. it changes that 
of our moon. It is manifeft then, that gra- 
vitation, the name of which alone feems fuch 
a ftrange paradox, is a necellary law in the 
conflitution of the world : So true, very often, 
is a thing that hardly has the appearance of 
probability. 

Let us remember here, how abfurd the opi- 
nion formerly feemed, that the earth was nor 
r£herical 3 and yet it bas.been proved^ that the 

earth 
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tarth cannot have an entirely fpherical fonuw 
The like may be faid concerning gravitation. 

There id not at prefent any good naturalift, 
who does not acknowledge both Kepler's rule,, 
and the neceffity of admlltting a gravitation, fuch 
as Newton has proved : But there are yet fome 
philofopbers attached to their' vdrtictfs of fobtile 
matter, who would willingly reconcile thefe 
imaginary vortices with thefe other demonftra- 
ble truths. We have already feen, how far 
thefe vortices are from being probable : But 
this gravitation itfelf, does it not furnifh a frefh 
demonfl ration againft them 7 For Aippofing that 
thefe exifted, they could not turn round a cen* 
ter, bv the very laws of this gravitation. We 
mud nave recourfe to gravitation, as the caufe 
ef thefe vortices^ and not to the pretended vor-^ 
tices as the caufe of gravitation. 

If at laft, being forced to abandon their 
imaginary vortices, thefe gentlemen are re- 
duced to fay, that this gravitation, this attra^jon, 
on fome other caufe, or feme other fecrct pro- 
perty of matter ; either that property will iffelf 
be the cfFeft of fome other property unknown, 
or clfc it will be a primary caufe, a firft prin- 
ciple eflablilhed by the author of nature : Now,. 
why may not the attraction of matter itfelf be 
this firft principle ? Newton, at the end of hi« 
Optics, fays, it feems that this attraction is the 
cfFefl of a fpirtt, extremely elafiic and rare, 
expanded through all nature ^ but whence pro- 
ceeds that elafticity ? Is it not alfo as difficult to 
comprehend as that of gravitation, attrafiion and 
the centripetal force i That force is demon- 
Ilrated \ the elailic fpirit is hardly fufpcCied ; I 

will 
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will net admit a pnacipl^, which neither hzs^ 
Aor can be proved-, for explaining a thing a( 
once true though incompiiehenfible, and whofe 
cxifteace aU nature demoiiftrates. 
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CHAP. VII.' 

New Pjtoors Aifi> nbw £ff£cts of Gra*^ 
tiTATioN : That thxs Power is jir 

EVERY PaRTICLB OF MaTTSR *. DiSCO* 
VERIES DEPENDING ON THJS PrINCIPLB^ 

Gneral and impcrtani Renurk §n the PrincipU 
of jtttra£iion. GraviiatUn and Aitrailiin is- 
tqualfy in aU thi Particks •f AieUer. A hid: 
and admirable Cakulation §/ Newton. 

W£ may coUeft from all tkefe notions,, 
that the centripoul force, attraction, 
gravitacion^ is iindoidMxdly the prineiple of the 
phnetary motions, of the detccnt of all bodies, 
mni, of that weight whiclv we experience in 
bodiee. This centripetal force, this attraction, 
is noty nof can be, the fiM^ power of one 
• body to draw another to itfelf. We (ball coft- 
Mer it hcrcf as a power, from wbicb the motaoli 
round a center refiilts : This power caufes the 
fun to gravttaee towards the cents? of the planets, 
as the pbnets gravitate towaids the fun, and 
draws the earth towards, the moon, as well as 
the flsoon co^tai^ii tbe'jsas|b.,;;One of the pii- 

nitive 
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micivc laws of motion is yet a fuller demon- 
iiracion of this truth, '^l 'his [aw is, that ac- 
tion and rc-a£tion are equal : l^hus, if the fun 
gravitates on the pknets, the planets gravitate 
on the fun ; 'and wc iball fee at the beginninf; 
of the follov\^ing chapter, in what manner this 
preat law operates. Mow this gravitation, act- 
ing ncccfl'arlly in direct proportion of the quan- 
tity of matter ; and the fun being about 760 
ti/ncs as^ .large as all the planets- put together 
(without reckoning the fatcllites of Jupiter, and 

■ tlie ring and nicons of S4turn) it follows that 
the fun mufl; be their center of gravitation, and 

■ Gonfequently, that they mull, revolve round that 
. luininaty. 

Let us carefully remark, that, when wc hy^ 
the power of gravitation a As in dinii prop9rU$n 
iff the quantities ^/"njatter, we always under it^in'i 
Uiat thiii ))owcr of gravitation acts io nr.uch ihc 
fnore ftroiigly on a body, as this body ha'j a 
greater number of particles ; aiid we h«:vc de- 
rnontirated liuny'indicmn'^ that a (iiaw dtfccirds 
as iwiftly in an cxhauflcd rccipiciit, as a pouiid 
of gold. We have faid (making allowance orly 
for the fmall re lift a nee of th;; air) that a leaden 
bally for example, falls fifteen feet in one firont', 
near the lurfaec of the earth : VVc have ot- 
nioniirated, tliat this fimc bull would fail cniy 
fiftce-n feet in a minute, if it was remcvcd ai 
far as the moon is from the earth ; that is, iixty 
of the earth*s icmidiamcterii : There lure tiw 
power of t!)e eariii upon the n)oon, >:> to the 
power that it would have upon a leaden bail 
elevated to the moon, a» the folid body of the 
aioun would be to ibc folid body ol iUb baii. 

It 
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l!tW\ti tbii proportion that the furl a£k upon 
all the planets ; he draws Jupiter and Saturn in 
-a-direA ratio of the- quantity of iolid matter^ 
that 15 in the fatelHtes of Jupiter and Satupii, 
and of thatin Jupfter and Saturn. 

From hence flows an incontefiible truth.<$ 
that this gravitation is not only in the whole- 
oiafs of every fdanet) but in every particle of 
that mafs ; and that there is not an atom of 
matter in the univerie^ but what is afieded witk 
.this property. 

From among the methods in which NewtOH 
has demonftrated, that gravitation is equally iji 
every atom, we will chufe here the moft finfTpIe^ 
If all parts of a globe had not equally thi« 
property,' if there were fome ^ak«r and fonae 
ftronger particles, a planet, in tiirnina; upon its 
own axis, would neceflarily prefent ^metimet 
.weaker and fometimes ftronger fides at the fame 
diftance. Thus the fame bodies, on all poilible 
occafions, would experience at an.equal dtftance^ 
fometUnes one degree of gravitation, fometi^iiet 
another. The law of reciprocal proportion of 
the fquaresof diftances, and the law of Kepler 
would be always inverted, or proved not to fub- 
fifti Therefore there is nor, in all the planeis^ 
any one particle of matter that gravitates more 
than another. Here follows another demon* 
firation. If there were bodies in which this 
property was diiFerent, fome bodies would fall 
more Uowly, others more fwiftly, in the ex- 
haufted air-pump. But all bodies fall in the 
fame time; and all pendulums of an equal length, 
whether of gold, of filver, of iron, of maple- 
wood, or of gUfs, make equal vibrations in the 

aix 
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air in equal times : therefore all bodies have Afi 
property of gravitation precifely in the fame de- 
^ee, that is, precifely in prciportbn to Chcir 
niafs $ fo that gravitation a£ls as a hundred 
upon a hundred atoms, and as ten upon ten 
atoms. 

From truth to truth the human mind rifet in* 
fenfibly to fuch fublime points of knowledge, is 
teem to be entirely beyond the fphere of human 
perfpicuity. Newton has ventured, by the help 
only of the laws of gravitation, to calculate 
what muft be the weight of bodies on other 
ftlobes, befides that we inhabit ; what the fame 
bodv, for inftance, which we here call a pound, 
muft weigh in the moon, in Saturn, in the fun: 
And as thefe different weights depeilds dirtdly 
on the quantity of matter in thefe globes, it 
was nec^flfary to calculate what that quantity is. 
Letjt not be faid, after this, that gravitation^ 
that attracSlion, is an occult quality : Let not any 
one dare to call by this name, an univerfal 
law, which leads to fuch aftoniihing dlfcoveries ! 
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Thiort or OUR Planet art Ststimi 

Dtnmnftnaim $f the EmiMs Meti§H rctmd tbe 
Ssmj drmxm Jrom GravitattM. Magmtude 
4f tie &nv, Ht turns §n bis eum axss round 
tbi €&mmm center ef tbe planetary Sjftem. He 
eantimuMf tbanges Place. Bis Denfitj. In 
wbat Propertsm Be£es iefiend to tbe Sun. 
Ncwton'i fhoi^ks conarmng tbe Denfity ef 
Adertmj. PreMtim ef Copcnucui wsA n^ 
gard 19 ibe Pbafes §f Vewns. 

The Suit. 

/ I ^ H £ fiin is the center of our planetary 
X fyftem, and ought nee^arily to be there; 
We do not mean by Sis, that the middle point 
of the fun is precifely the center of the fyftem ; 
but that the central point towards which our 
iyftem gravitates* is neceflarily in the body of 
that luminary^ and all planets, having once re*- 
ceived their projedile motion, muft continually 
turn foimd thb point, which is in the fun. We 
prove it thus. 

Let the greater of thefe two globes. A, and 
B, (fig. 39.) reprefent the fun» and the lefier^ 
mny planet wbadbever. If thqr ^it both aban- 
doned 
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doned to the law of gravitation, and free frofn- 
all other motion, they will be attraAeJ in di- 
/re£l proportion of their quantity of matter; 
they will be determined towards one another iu 
a ilrait line ; and A, being a million of 
times larger than B^ will force B to move to- 
wards I, a million of timed fafler than A will 
move towards B. But let them both have a 
projectile motion in proportion to their maii'cs, 
the planet in the line B C, the fun in he line 
A D, and then the planet is impelled by two 
forces ; it tends in the line B C, and gravitaics 
at the fame time towards the fun in the line 
A B ; it will therefore defcribe the curve B F, 
and the fun, in like manner, will follow tbe 
hne A £ ; and both gravitating towards each 
other,, will turn round a common center: but 
the fun furpafling the earth in magnit4jJc a mil- 
lion of times, and the curve A E, which he 
will dcfcrihc, being a million of times Icfs than 
that which the .earth defcribcs, this common 
center is neccflarily near the middle o^ ihc fun. 

It is alio here again dcmondratcJ, that the 
.earth and the planets turn round this lu(i;:nary: 
and this dcmondiation is by fo much the more 
beautiful and ftron^^ '^^ it is entirely independ- 
ent on obftivation, ;«nd founded upon the pri- 
mordial meih.tniiin ot the iVftcm. 

if we m<ilce tiie diameter o^ the fun equal to 
ICO diani'ters of the eanh ; and it conCequent- 
ly the fun fiirijaiils ttic earth a null ion cf 
times in m;i^i.:t»i(!e, it will f ilow, he is 700 
times larL;er th.m ^il the planets together, ex- 
cepting the laic ii:. i of Jupiter and Saturn, aad 
Saturn's ring. He gruvlutcs towards the p'a- 

nets» 
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ffiets, and the planets alfo gravitate' towards 
hnn ; it is this gravitation that. makes them chr^ * 
•ciilate, by drawing thcmfrom a tangent; and 
the attradion which the fun exercifes upon 
themy furpafles that which they exercile upon 
hfflf], as much as he JurpaiTes them in quantity 
of matter. Never Jofc fight of this truth, : 
that reciprocal attrai^ion is nothing but the law 
of moveable bodies, all gravitating, and all 
turning rodnd one common center. 

' The fun then turns round this common cen- 
ter, that is, upon his own axis, in twenty>five. 
days and an half. His middle point is always 
a kittle diftant from this common center of gra- 
vity, and his body removes from it in propor- 
tion as feveral planets -in conjunction attraAed ' 
htm towards them : but if all the planets were 
on one fide, and the Ain on the other, the com- 
mon center of gravity would hardly be out of 
the fun's body ; their united forces being 
fcarcely fufficient to diforder and remove the fun 
one intire diameter. He really changes place 
then' every moment, according as he is more 
or lels attraded by the planets ; and this little 
appr<^ch of the fun re-eftabli(hes that diforder 
vvhich the planets operate on one another : 
•thus the continual ^irregularity of this luminary 
pieferves the order of nature. 

' Though he iufpafles <he earth in magnitude 
a millicm of tim^s, he does not contain a mil- 
lion o^ tinges more matter, as was before ob- 
fervcd: If he was aftually & million of times 
more folid^ 'more CQmpa6t than the earth, the 
order of the fyftem would be not what it now 
is: far the revolutions of the planets, and their 

diftances 
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diftances from their center, depend on their 
gravitation, and their gravity is in direft pro- 
portion of the quantity of matter in the globe, 
which is their center: therefore, if the fan 
furpafied our eartli and our moon in folid ma^ 
ter, to fuch a great excefs, the planets would 
be much more attrafied, and their ellipfet 
much lefs regular, than they are at prefent. 

In the fecond place, the matter of the fun 
cannot be in proportion to his magnitude ; for 
his globe being all on fire, its rarenAion is ne- 
ceflarily very great, and the matter lefs in pro- 
portion as the rarefadion is greater. By the 
laws of gravitation it appears, that the fun 
contains but 250,000 times as much matter as 
the earth : now the fun, a million of times 
larger, being but the fourth part of a million 
more material than the earth ; the earth, a 
million of times lefs, has, in proportion, four 
times as much matter as the fun, and is four 
times as denfe. 

I'he fame body, according to this computa- 
tion, which weighs a pond upon the furface of 
the earth, would weigh twenty five pounds 
upon the furface of the fun : but the true pro- 
portion is only of twenty four to one ; becaufe 
the earth is not in tKtUt four times as denfe as 
the fun, and becaufe the diameter of the fun 
furpafles that of the earth only ninety five 
times and an half. 1 he fame body which de- 
fcends here fifteen feet in the firft fecond, 
would descend about three hundred and fifty feet 
upon the furface of the fun, all other things 
being equal. 

The 



The ftfo lofes daily^ according to NewtoD, 
a little of his fubftsuure, and wowd be, in the 
revdntion of maov ages, reduced to nothings 
if the comets, which from time to time im- 
pinge on his Ijphere, did not ferve to repair his 
loAes; for every thing in the univerfe alters and 
U repaired. 

Mbrcury. 

From the fim to the diftance of eleven or 
twelve millions of leagues, or thereabouts, 
there does not appear any globe. At eleven or 
twelve millions of leagues from the fun is 
Mercury, in his mean diftance. This is the 
moft cxcentric of all the planets ; he moves 
in an ellipfis, which places him in his perihe« 
lion almoft a third nearer the fun than in his 
aphelion. 

Mercury is almoft twenty feven times lefs 
than the earth : he turns round the fun in 
eighty eight days, which conftitute his year. 

His revolution upon his own axis, which 
forms his day, is unknown ^ nor can either his 
weight or bis denfity be afcertained. We only 
know, that if Mercury be an earth exactly 
like ours, the matter of its globe muft be 
about eight times more denfe tlun ours ; other- 
wife, every, thing there would be in fuch a 
degree of effervefcence, as would deftroy ani- 
mals of onr fpecies in an inftant, ami caufe all 
matter of the confidence of the waters on our 
globe to evaporate. 

The following is a proof of this aflertion. 
Mercury receives, about ii:ven times more light 

than 
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than we, in proportion to the fquare of thediT- 
tances, becaufe it feems about 2 i times near- 
er the center of Ii|ht and heat j it is therefore 
feven times more fultry, all things being equal. 
Now, upon our earth, the great heat of afuoi- 
mer being augmented feven or eight times, 
makes the water boil immediately in large bub- 
bles : therefore it is neceflary that every thing 
fhould be about feVen times >^more denfe than 
it is, to refill feven or eight times as much 
heat as the moft fcorching mmmer produces in 
our climates: therefore Mercury ought to be 
at leaft feven times more denfe than our earth, 
to make it poffible for the fame things as fubfift 
on our earth to fubfift on the globe of Mercury, 
aJI things being equal. .In fine, if Mercury re- 
ceives about feven times more rays than our 
globe, becaufe it is about 2 7 times nearer 
the fun ; by parity of reafon, the fun appears 
in Mercury ievcn times larger than on our 
earth« 

Venus. 

After Mercury is Venus, at between twenty 
one and twenty two millions of leaguers from 
the fun in its mean dillance : it is as large as 
the earth, and its year confiAs of two hundred 
and twenty four days. We do not yet know 
the length of its day, that is, of its revolution 
on its own axis. Very great aflronomcrs be- 
lieve the day in Venus to be only twcntv four 
hours ; others lengthen it to twenty five of 
our days. There have not hitherto beer, rr.-de 
any obfervation, fuificiently certain to ihcw on 

wn.ch 
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which fide the error liesj but this error, where- 
ever it be, can be only a miftake of the eyes, 
an error of obferiration^ and not of judgment. 
The elh'pfis which Venus defcribes in its 
year, is lefs eccentric than. that of Mercury: 
(fig. 40.) Some idea of the paths of thefe two 
planets round the fun, may be formed from the 
ngUre. 

It is not foreign to our purpofe to remark 
here, that" Venus and Mercury have different 
phafes with regard to us, as well as the moojQ. 
Oopemicus was formerly told, that thefe phafrs 
ought to appear in his fyflem ; which it was 
concluded was falfe, becaufe no fuch phafes 
could be perceived. If Venus and Mercury, 
faid his antagonifts, turn round the fun, and 
we turn in a greater circle, we ought to fefe 
Venus and Mercury fbmetimes full, fometimes 
encreafing, &c. but this is what we have never 
feen. It is neverthelefs what really happens, 
anfwered Copernicus, and what you wrll fde 
hereafter,- if ever you find means to render your 
fight fufficiently pcrfed. The invention of 
telefcopes, and the obfervations of Galileo, 
confpired, foon after, to accomplKh the predic- 
tion of Copiernicus. As to other particulars, 
nothing certain can be (aid concerning the 
quantity of matter in Venus, or the wrighjf of 
bodies on that planet. 
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Theory of the Earth. 

^xaminati9n of Us JPignri. 

Iiball treat more fully of the theory of (he 
earth, and firft examine its figure, whicj: 
^neceflarily refults from the laws ot attra£Ucu)9 
and its rotation round its own axis, I (hajl 
jfhew its potions, and ./conclude this tjieory of 
,our globe, with the moft evident proofs of the 
caufe of the tides \ a phaenpmenon, till New- 
ton, inexplicable, and now the nobleft propf 
of the truths taught by that great mathemati- 
tian. I begin v^jih the figure of o.ur globe. 

Of ,the Figure .of the Earth. 

mjlory of the Opinions with regard to the Fi- 
pire of the E^rth. Richcr'j Difcovery^ and 
its Confequniccs, Huyghens'j Iheory, New- 
ton's Theory, Difputes /;; France concert;iug xhe 
Figure of \he Earth. 

TH K firft aflronomers in Afia and Egypt 
foon perceived, by the projcdion of the 
earth's (hadow in lunar eclipfes, that the earth 
is round J the Hebrews^ who were wretched 

philofo- 
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-phSofapbers, imagined it to be flat : with them^ 
the iky was a femivauk covering the earth, 
whofe figure or extent they knew nothing o'f ; 
but hoped fome time or other to get the whole 
of it into their power. This conceit^ of the 
earth being of (m^ extent, prevailed a long 
time among the chriftians; many dodders of 
the fifteenth century made no x[uelUon but that 
the earth fvas^flat and long fropi eaft to weft, 
and very narrow from north to fouth, A bi- 
ihop of Ayila^ ^ho wrote at that time, confi- 
jders the contrary opinion as ^.jierefy and ao ab- 
surdity : at length reafon and the voyages of 
.Cofnmbus reftored the fpherical figure of the 
jearth. Then. the learned world ran. from one 
iextreme^o the. other.; the eanh was pAnceiyed 
JO. be a pefed Q)bere9 as afterwards it was be- 
lieved that the planets .performed their revolu- 
^oiu.io a tote circle. But when it came to be 
jwell known that our globe turns round on its axis 
in twenty four hours, this alone was a fufficient 
indication that its figure could not be .perfeAly 
roundL Not only the centrifugal focce raifes 
.the waters confiderably in the region of the 
equator, by the motion of the rotation, ia twen- 
-ty four hours s but by tbft ^des, tliey are alfo 
j-aifed there,,-. twice a day, .to the height of 
^bout tdfenty five feeti thus the countries about 
4he equator would be perpetually under watery 
but they are not.; the region of the equator 
.then, is, in.proponion, much higher than the 
, xeft of the earth ; the earth xhcn Is a fpheroid 
/aifed at the equator, and. cannpt be a perfed 
.4>bere« This propf, fo <a% 4if€overed, had 
N Z cfcaped 
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efcaped the giieateft geniufes ; foch an cnemf 
to tnvcftigation is univerfal prejudice. 

Every one knows that Richer, in a voyage 
to la Cayenne, near the e()uator, undertaken 
in 1672 by order df Lewis XIV; underthe 
aufpices of Cotbert, that liberal father of aH 
the arts and fctentes^ Richer, I fay, among 
many obfervations, found that the vibrations or 
ofcilations of the pendulum of his clock to be 
flower than in the latitude of Paris, and that it 
was abfolutely neceflary to Iborten the pendu- 
lum a line and fomerhing above a quarter. 
Natural philofophy and geometry were not, ac 
that time, arrived to the prcfent degree of per* 
feAion : who could have thought that this ob- 
iervation, apparently fo inftgnificant, that a 
Jinc more or lefs (hould be the caufe of difco- 
Tering the moft noble phyfical truths f It ap- 
peared immediately, that gravity muft be lefs at 
the equator than in our latitude, it being gra- 
«vity alone which caufes a pendulum to oscillate, 
confcqucntly, the weight of bodies decreafmg^ 
the more diftant thefe bodies are from the cen- 
ter of the earth, the region of the equator muft 
be elevated confidcrably above ours, and there- 
fore more diftant from the ctntcr ; thus die 
earth could not be a perfedt fphere. Thefe dif- 
coveries induced many philofophers to a£t as 
men do when they are about changing their 
opinions. Richer's experiment was canvafled ; 
it was aiTerted, that if the vibrations of pen- 
dulums were flower near the equator than with 
us, it was owing to the rod being lengthened 
by the heat ; but it appeared that the heat of 
the hoteft fummer lengthens it only a line 

in 
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in ihirty feet ; whereas here was a line and a 
C|uarter^ a line and an half, and even two linesy. 
in an iron rod not above three feet eight linea* 
in length. 

Some years after, Mefs. Varin, Defhaysy 
FeuiUee, an^ Couplet, repeated^ near the equa- 
tor, the fame experiments of the pendulum ;. 
and all (hewed that it muft be ihortened, tho** 
very often the heat under the line was lefs than 
at fifteen or twenty degrees from the equator.. 
This experiment has been farther confirmed hf 
the academicians fent by Lewis XV. to Peru>. 
who in the neighbourhood of Quito, on moun- 
tains where it froze, were obliged to fhorten 
their fecond- pendulum near two lines f. 

Nearly about that time, the academic! ana 
who went to meafure an arch of -the meridian 
in the rrorth, found that at Pello, beyond the 
polar circle, it was necefTary to lengthen the 
pendulum, to render it equal to thofe at Paris» 
Gravity is therefore greater at the polar circle 
than in France, as it is greater in the latter 
Chan at the equator. If gravity be greater in 
the north, the north is nearer the cent^ than 
Use equator ; the earth therefore is flattened to* 
wards the poles. 

Never was there a more perfed agreement 
between experience and reafon in proof of a 
truth. The famous Htiyghens, by calculating 
the centrifugal forces, had proved, that gravity 
muft be lefs at- the equator than at the poles, 
aiid confeq^ently. the earth mufl be a fpheroid 



TidB was written in 1736. 

N 3 flattened 
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flattened al the poles, Newton, by tbe priir* 
ciplcs of attradioi), had drawn nearly the famQ 
<oiicIurions ; it muft only be remaikcd, ttiat 
fliiyghens believed this an inherent foice im 
bodies, dcteriiiirting them to the center of the 
globe i but this primitive gravity to be every^ 
where alike. He was then fo great a flranger 
to Newton *s difeoveries, thathe confidcrcd tbc 
f^ccrcafc of gravity only by the theory of cen- 
trifugal forces 'r and the primitive gravity under 
%he equator, as dimtni(hed by the effect of the 
centritugaL forces. The fmaller the circles be^ 
coDie in which this centrifugal force ads, tbt 
more this force yields to that of gravity : thu9| 
under the very pole, there being no centrifugal 
force, primiiivtt gravity is iu poflci&on of its 
«!hole action. Hut this principle of a gravity 
every where equal, is exploded by Newtonj 
difcovcry, which we have already explained ^ 
that a body removed, for indance, to ten dia- 
ou ters from the center of the earth, weighs t 
hundred times lefs than at one diameter. 

It is thcr(;fore by the laws, of gravitationt 
combined with thofc of the centrifugal force* 
that the figure of the earth is truly and clearly 
exhibited ; and of this theory Newton and Grei> 
gory were To certain, as to make no difficulty 
»jf advancinj^, that the experiments on gravity 
ilicwcd the ijgurc of the earth with more cer- 
tainty than any geographical mcnfuration. 

Lewis XIV. had fignaliz^d his reign by that 
meridian which traver fes France*. The fa^ 
moub Cailini, afTifted by his fon, had, in I70i» 
drawn from the foot of the Pyranees, to the 

obfervatory. 
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dfi^crvatoiy, a line as ftraight as poflible, thro* 
Bhti^ft unfurmountable obftacles,' which xhi 
Heights of mountains, the variation of refrac* 
tion in the air, and the difordets to which in* 
ftruments'are expofed, were contfnuiUy throw- 
ihg in the way of this grand and critical enter- 
prize, Dufifig that y*rar he meafurfcd fix de- 
grees eighteen minutes of this meridian. But^' 
tb whatever caufe the'errof was owing, he 
found the degiees towards Par i$, that is, to- 
lizards the n6rth, (horter than thofe toward^ 
the Pyrantes, or foufh.- This menfuration 
eontradided'both that of Norwood, and the 
rfew theory of the earth's being flattened to^ 
#ards tht p6ler. Thts nCwf theor/, • however;' 
4^as (b generally admffted, that the fecretarj^ 
tff the academy,' iit'his hiftdryof 1701 j made 
ti6 fcrupte of faviifgi that the new menfuraf 
fiOins taken in France; proved the earth to be 
an oblate (pberoid. Caffini's menfurations in-^ 
ttti prodaced a conclufion &irt&\y oppoHte ! 
but the figure of the eafti/; ttov bemg as yet A 
queSioii in France, this'faireconclnffion pafled 
irn noticed. The degrees of the meridian from 
Collioure to Paris, were confidered as exadUy 
meafured, and the ealch at the pole, thougH 
by tbefe thenfurations necefl&rily lengthened; 
ifto confidered as flattened. 

M. de Roubais, an engineer,- amazed at the 
conclufion, dcmonfirated that by the meniura^ 
rions taken in France, the earth muft be an ob^^ 
long or prolate fpheroid, of which the meridian 
irom one pole to the other is longer than the 
equator, and the earth lengthened at the poles^. 
N 4 . But 
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Hut of all the philofophers, to whom he has in 
icrilxrd bis diflertation, not one would cunfeut 
lo the printing it ; the academy having, as they 
imagined, pronounced ahfolutely, and an appeal 
kemed too bold in a private perfon. Some time 
^fter the error committed in 1701 was perceiv- 
tdf a retradtion was made, and by a juft coa- 
clufion drawn from a falfe principle, the earth 
was lengthened at the poles. l*he meridian 
was now continued from Paris to Dunkirk ; 
and dill the degrees were found to Iborten, in 
proceeding towards the north. About this time, 
ibme mathematicians engaged in the like expe- 
riments in China, were amazed to Bnd any dif- 
ference between the lengths of their degrees, 
which they thought muft be all equal ; and, 
after repeated attempts, to find them fliorter 
towards the north, than towards the fouth. 
This agreement between the mathematicians of 
France and thofe of China, was a ftrong proof 
of the earth's being an oblong fpheroid. This 
was not all, parallels to the equator was mea- 
sured in France. It is eafily conceived that on an 
oblong fpheroid, our degrees of longitude muft 
be fmaller than on a fphere. The parallel paffing 
through St. Malo, M. Caifini found 1037 toifes 
fliorter than it ought to have been, if the earth 
had been a fphere. This degree was therefore 
incomparable (horter than it would have been on 
an oblate fpheroid. 

All thefe erroneous menfurations proved, that 
the degrees u ere as they wi(hed to find them ; 
the demon drat ions of Newton and Huygens, 
were, for a time, exploded in France, and no 
qucftion was made, but the earth was of a 
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^ure -^ite eppofite to that of the former opi- 

At length the new> ftcademicians, who went 
to the (wlar cirele^m 1736, having, by other 
menfiiratton5, . found a degree in thoie climates 
to be much longer than in France, it created a 
doubt between them and Caffini ; but this doubt 
Was foon • after removed ; for. the fame gentle- 
men, at their return from the polar cjrcle,* again 
examined the. degree meafuredby Picard, in 
1677, to the northward>of Paris, and found it 
One hundred and twent^*three totfes longer than ■. 
Picard had made it. If therefore Picard, with 
all his precautions, had made his degree one 
hundred and twenty three toifes too fliort; 
there was great reafon to fufped, that the de* 
grees towards the fouth would 'afterwards b^ 
founcl longer' than they (hoiild be.** Thus P»« 
eanTs firft error, as it had been the foundattoxi • 
of-iiie menfiradons of the- meridiati, ferved ajfo > 
as an excufe for the almoft unavoidable errorsj . 
which very good aftronomers hiight have com- 
mitted in that' arduous i/ndertakiiig:' the aca* 
demitians,, now'retiimed frbrp the north, had oii . 
their fidb both theory. and prad^ce in this dif* 
pvte ; and both -were confirmed by an acknow- 
ledgment, made to the academy in 1740, by, 
the famous Caflioi^s grandibn, who poUefled all : 
the merits of his father and grandfather \ and 
who had juft finifliied his menfuration of a pa- 
rallel to the quator. He owned that this men- 
fiffatjoos which had been made with all the at- 
tention^ *the difpute required, proved the earth 
flattened at the pole. This magnanimous ac- 
knowledgment (hould tetmvxax^ >^^ &S:^\iXs.v^ 
N 5 <^^ 
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the honour of ill parties. I'he diffemnoe of 
fo many mearurcments (hews how eafily we 
may be mifliken.* The thiekneft of a hair on 
our planet, anfwera in the heavena to millioni 
of leagues. Newton was much better aflured 
of the oblate figupe of the earth, by his de- 
monftrations, than it is poffible to be of the 
degree of that flattening, by the beft inftru- 
mentst 

The difermce between the fphere ami fphe- 
roid does not eaufe a ereater or lefler circumfe* 
rence ^ for the fupernces of a circle, changed 
into an ova), is neither enlarged nor dioHniflm* 
as the difference between the two diameters 
Ss not above fevf n leagues i an immenfe dif- 
ference to difputants, but infenfible to thoTe, 
who, ill their menfurations of the terrefiial 
globe, oonfidor only the utility rcfulting from 
their performance. I'here is not a geographer 
who couid in a map render this difierence per- 
ceivable, nor a navigator, who could ever know 
whether he failed on a fpheroid, or on a fphere. 
But the difference between the menfurations 
which made the fpheroid prolate, and thofe 
wbi.h made it oblate, was little fliort of a 
hundred leagues^ and chevefore affeAed mn- 
g4ti9U. 

4ih 
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iiv THE PERIOD OF twENTY-FIVE THOU-*. 
•*'fA'ND NiN£- HUNDRED ANi> TWENTY 
.YlAltS, CAUS£i> BY ATTRACTION. 

t' 

Gtmral Miftah im the Languagi if AJironoim* 
■ H^Ury if tht Difiavirf of this Piriod. Not 
' faiwmrMi to Ncwtoots cbrfiiifflogy^ Explica* 
: titn of it h tbi Greeksr Enfuiries into tb& 
' Gmtfi of this Piriod 

- i . ■ . . . ■ , 

IF thf igem o( tha eSirth' be an efteA pf ^a- 
vitatioii'Or ittraAkMi^ tbU powerful principle 
of nature is aUb Ac caufe of all the motions of 
die «artb» in its anaual courfe.* In this courfe 
k has a motion, the period of whicb is com- 
pleted in about twenty- fix thoufand years ; this 
pttiod ia tenncd the preceffion of the equi- 
aoBKS I but to explain ibis motion and its caufcf 
we muft take a retrofpedive view of things.r 

The comnnon language) with regard to afWo* 
jiomy, is one perpetual oppofitton to truth. 
The planets are (aid to perform their revolutions 
on the equator, that the fun, like them, daily 
revolves round the earth from eaft to weft; 
"while Ibe planets, by another motion oppofite to 
the fun^ turn flowly from weft to raft > that the 
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planets are ftationary and retrogadc. Nothing 
of which is true j it is known that the caufe or 
all thcfe phaenomeaa is the motion of the earth. 
But we continue to exprefs ourfelves as if the 
earth was immoveable, and the- common lan« 
guage is retained^ as the language of truth would 
be too contradidorjr to our eyes, and to the 
conftant prejudices, ftill more deceptive than 
fight. 

But aftronomers never fpeak in a manner left 
confonant to truth, than when, in their alma- 
nacks, they fay, the fun inters thefpring in fuch 
a degree of Aries ; fummer begins with the fign $f 
Cancer ; and autumn with Ltbra. Thefe figna 
have long hsd hew places in the heavens rela- 
tively to our feafons ; and therefore, it is high 
time to alter the way of fpeaking, and one day 
wc niuft : for, in reality, our fpring begins when 
the fun rifes with I'aurus, our fummer with 
1^0, nur autumn with Scorpio, our winter with 
A(}uarius ; or to fpcak more accurately, our 
frafons begin when the earth, in its annual 
courfr, is in the figns oppofue to thofe which 
rife with the fun. 

Hipparchus was the firft among the Greeks, 
who perceived the fun not to rife at the begin- 
ing of Ipring in the fame figns as formerly 1 
this iiftronomer lived about iixty vears before our 
tommoii jra. The latenefs of fuch a difcovery, 
which ought to have been made much fooner, 
proves the Greeks were no proiicients in aftro- 
no:ny. It is thought (but it is only one author 
m the fecond century who fays fo) that at the 
TrTie of the expedition of the Argonauts, 

Chiron, 
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Chiron, the aftconomer, fixed tho Wgimung o^ 
fpring, i. e. the poiot where the ecliptic of doitf < 
earth cut the equator, in the fifteenth (bgreei 
of Aries.. It is a certain fa£l, that above five; 
hundred years after, Meton and EuS^mon (^. 
fervied, the fun at the faegioning of fummer, to 
enter the eighth degree of Cancer, and con^*: 
fequentij the vernal equinox was no longer ini 
the fifteenth degree of Aries, the fun hsd ad*: 
vaBoed fovea degrees eaftward fince the Ai;go«. 
nautic expedition. Ob tbefe obdervations ot 
Meton and EuAeoioo, nude five hundred years 
after that expedition, and . a year before the 
Peloponnefian war, Newton has in part founded 
his fyftem for the aaMndinent.0£ chronology p 
and concerning which I cannpt forbear fubw 
mitting .myi fgroirics to (the judgment • of dm 
learned: * 

Had Meton and EuAeman found fuch a pal>-. 
pable difference,^ as-feven degrees, between the 
fun's place in Chiron's and ^ir time, I tfaink^' 
they nuift have difcovered this preceffion of .the 
equinoxes, and. the. period refulting from it. A. 
Ample rule of three would have done it ; it was 
only faying; If the. fun advances about fevea 
degrees in a little above five hundred .years, ill; 
bow onny years will he finifli. the whole circle t 
There was. the period ready fpund. Yet no-, 
thing of -it was known till^Hipiparchus'a time ;. 
which ftlenoe induces me to fiifpo^ thatChiraa. 
ifl faid to have known nu>ie of it than he really, 
did;^ and. that it was not till aAef wards,. that 
he was thought to have fixed the vjcrnal e^uinoK 
at the fifteenth degree, of Aries, It wa^imar- 



S'oed he hid dcMie it, becaufe he flioald- huf 
IOC it. Ptolemy does not (ay a word of it iir 
his Mmzgc&fit i and this ccmfideratioo ap^ 
pears in my opiaion to mScQ, Newton*! chio^ 
nology. 

It was not from Chiron's obfervationst buT 
by thofeof Ariftillus andMeton» compared with- 
hfis own^ that Hipparchus began to have Anne 
fHfpicion of a new yiciffitude in the coitrie of* 
the fun. Ptolemy, about two hundred years 
after Hipparchus, afcertained the faA« though inr 
a confuied manner. This revolution was tbougbr 
to be a dearee in a hundred years i and it is 
from this Mk calculation, that the great year 
of the world was made to confifr of thirty* fi» 
Ihoufand years i whereas this motion is truly 
but a degree, or thereabouts^ m feventy- 
two years ; and according to the moft received 
computations, the period is only twenty-Ave 
thoufand, nine hundred and twenty years. The 
Greeks, who were not acquaintea with the an- 
tient Afiatic fyftem, revived by Copernicus,< 
bad no thought of this period's having any re« 
lation to the earth. They imagined a chime- 
rical primum mobile^ by which all the ftars, the 
[ilanets, and the fun, were, in twenty-four 
lours, carried round the earth; then a cryftaline 
heaven, whichy in thirty-fix thoufand years, 
flowly turned from weft to eaft, and which, I 
know not how, made the fiars to move in a 
retrograde ordcr» conuary to their primum mo- 
bile ; all the other planets, and the fun itfeify 
performed their annual revolution, each in its 
cryftaline heaven 5 and this was called philofo* 
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fief. At length, in the laft century, it. came t» 
be known, that tbia preceffion of the equinoxegy 
tbis long period, proceeded wholly from a mo* 
tion of the earthy Iriiofe equator from year to 
jrear, cuts the ecliptic in different points, ai fliall 
be now explained. 

But before I prove the motiony and fhew the 
caufe of it, may I brther be alkfwfd to^enquire 
what might be the rea(bi> of this- period? 

Whatever prefumption there may be in de« 
termining the creatoi^ reafons, yet to fay that 
we have guefled the udtfty of the other ihotiona 
ef our g|<^ is a^ leaft ooafidered at excufaMe. '^ 
. If howf yeaFta year^ in its great ori)it, id 
travels at leaft about a hundred and mnety«eigh^ 
R^UioAs of leagues round the fun^ it i» to thiv 
cottrfe we owethe feafens. If it tums'on- its^owi^ 
axis, in twemy-feur hours, diediftribution of 
days and nighta is probably one of the creator't 
ends iA this roution. These appears to^ wm 
another neeefiiiry reafon of this daily motion^ 
which isr that, without thia revolution oxvitfrl^ 
the fartb: would ibave no centrifugal ioroe^- dl 
its parts- being. (Bomprefled towasds thecenteiy 
bf the centripetal force,, would' become an 'USh 
fiirmoufitable adhefive ma6y the.coniequence el . 
whicb muft bea total fterility« 

In a' wond^ we raflily conceive the ofiefulneft 
and, benefit of all the motions of i the earth ; but 
for diis motion of the pole in twenty-five thoQ^ 
fand nine bundled and twen^ years, it- has no 
fvident utility. By this motion, our prefimt 
|k>lar fbr, will, ^ne day, be na longeif ibcby 
and it is prated not to taave been ever there a 
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d)e equinoxes, and the £>lfttce« alter ; the fun, 
Vvhacever all the almanacks fay, it no longer ia 
Aries at our rpring-equinoXy it is in I'aurus, 
and in pciocefs of time wiH be in Aquarkif : 
And what of all this f No new fealbns, no new 
diftribution of' heat and light are produced by 
this change ; cveiy thing iii nature continues 
the fame. Whence then this period of twenty- 
five thoufand niiie hundred and twienty yesrs, 
fo long, and at the fame tifne, inaj^arance (o 
ufcleff ^ 1 • . 

In ail the compoucWE machines' we are ac- 
quainted with, there isvver (oine cifeA, not of 
itfelf producing the benefit derived from the ma- 
chine, but is a neceflary oonfequcnce of its con- 
ftrudiion ; for inftanco, in b water-mill, a great 
deal of the water falling on the floats is fcatter- 
ed| on all fides, by the motion of the wheel ; 
this water is of no ufe to the machine, but is 
an indifpenfablc efftSt of the wheel's motion. 
The noiTe of a hammer hath nothinoj in com- 
mon with the body failiion^d on the anvil hy the 
bammrr, yet the vibration of the anvil mud 
peccil'arily accompaity thatadVion. The vapour 
cxiialing from a boiling li(]uor, ncrcflarily comes 
fjom it, without contribiitinj in the leail to the 
ufe we makf of that liqtior : and he who be- 
lieves thcic cft'ciits to be neceflary, though ofrcn 
of ng fchfibie utility, forms a true ju^lgiiicnt cf 
them. 

li we may for a moment compare the wnrki 
of Ci(^d with thofc of our deUdive f»rt, it rnay 
be faid, that in this iiiimenfc machine, hw- h2a 
io di(|x;fcd or arranged things, that m^nv defects 
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follow indifpenriibly, though, without being of 
any advantage to us. Thi^ feeois to be entirey 
)y the cafe of this period of twenty-Eve thou« 
fand nine hundred and twenty years : it is a sic* 
ceiTary efFe£l of the fun and moon. 

In order to form a clear idea of this periodi- 
cal motion of twenty<-flve thoufand nine hundre<l 
and twenty years, we are firft to hnagine the 
earth (fi^. 41.) carried annually round the fun 
on its axis, A B, parallel to itlelf. This axis 
moving from weft to eaft, feems always direde4 
towards the pole-ftar ; the earth in the m'id*way 
of its annual courfe, that is, if the readef pleafes^ 
from fpring to autumn, has travelled about 
98,000,000 of leagues ; a fpace, which, how* 
ever large, is nothing when compared to the 
extreme diftahce of this ftar, which it would al^ 
ways equally behold, if the axis of the eartl| 
was always in the fame direiflion, A B, as you 
now fee it. But this axis does not always keep 
this pofition ; and after a great number of 
years, this axis, imagined in the line pf the 
ecliptic, will be no longer in the fituation A B, 
It no longer obferves its motion of paralleiifm | 
is no longer diredled towards this polar ftar^ 
This different diredtion is hardly any thing with 
regard to the immenfe extent of the heavens, bul 
is very confiderable with regard to the motion of 
our pole. 

Imagine, therefore, this little globe of th^ 
earth performing its very little revolution of 
about 198,000,000 of leagues, which is no 
more than a point in the immenJTity of the ftarry 
expanfe ; its pole, which anfwers to this polar 
iftar at P (fig. 42.) will, at the end of fcveat^- 
two yezrs^ be removed z deutt^ \t^^v«.^^^a^- 
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And 6tt hixsareijczts; tlds>)Ie wilt>fnC tid 
wards the Ibr T$ and afief abdiit tbflteed^ 
ttodfaod ycars^ Wiff anfwtr to the Aar Z. ' Odf 
aods will * fiicccffively tame frotn /Z td'T, Mtiif 
return to P ; ib that at the expinction pt 'tw^fc^' 
fiire tHoufand nine hundred years, or UierDabbuoL 
H^ Bail haie the fame pcJar ftir aft at pnsfbni. 
After gHlnfii'a figareof this fevtilution of dU( 
Bis»thc^phy£jdreaibhoritwinbe«tfi^ktfoWiJ^ 
Let itt taneoiber, that Niwcoif, fpeiktii^ 4 
the inebdfilities in the tnorfol^ of mi inboit| b» 
demofmiflfcd tliat dicj att'depiinS ibh the 'at:' 
traffioiLof thefdb and earth coteflini^CogetfaeiC; 
It is this attrafliony this gravitaticAiy -srhieb'con- 
Cinariif chimm 4h€ peStiofi iiif the mooiii ii 
^haveaheadjrfeen^CbapiyJr AncLra^ 
procally,' the ittradlDn 'or volt' ifoil' aiiv fliac a 
Ae moon, adiiig on' the earth, ' cbiitinual!|^ 
tbanM the pofition of otir globe. ' Let us re* 
member, that thb earth is much higher at th^ 
cqtntor than towards the poles. Imagine tht 
earth to be ni T, (fig. 43;} tfaeiun in S^ the 
moon ni'L, did the earth and moon con- 
ftandjr rerolTe in the plane of the e<}uator, it 
if cerciidr that* this eier^tson of the land, D £; 
would be always equally attraded ; but when 
the earth is not in the equinoxes, thn elevated 
iMutT, for inftanre,. is attraAed by the fun and 
by the moon, which I fuppofe in this lituatioo' 
Then' falls out ,wHat muff happen to a biafied 
bowl; or one unequally loaded, rolling on i 
plane. It would vacillate; it wouU mdine: 
Conceive this part D falling towards £, bytfatf 
actnAion of the fuo^ it cannot pafs firom i> trf 
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Xs wMiotfC the tcrreftrial-poIe^'P, changing^itf 
ficiudon, and moving from P to Z j but this 
pole caooot mo?e from- P to Z without tho 
earth's equator anAnrerin^ to another part of th^ 
heavens than that to which it anfwered before. 
Thus, at the end of the feventv-two years, th« 
points of the equinoxes and foiftices anfwer t^ 
a different degree in the heavens. Thus, in 
the time of Fupparchus, the equinox happened 
when, the fun appeared in the firft point of 
Aries, that is^ infa^> when the earth was en*" 
tering Libra^a the oppofite iign to Aries ; an4 
(his equinox happens in our days, when the 
iun (eems to br in Taurus ; that is, when thf 
earth is in Scoroio, the oppoGtc fig^ to/T^^r 
rus. Thus all tne con^Ilations have cbahgcdL 
llietr place ; Taurus i» where Aries- wasj ai^d 
Gemini occupcs the place of Taurusi 

This gravitation, which b the Ible caufe oi 
the revomtion in twenty-five thoufandnine bua» 
dred and twenty years in our globe, is alio the 
•aiife of the lunar revolution- v ninettea years,, 
called the lunar cycle,, and of the revolution of 
the moon's apfides ia nine years. The very 
iSime thing precifely happens to the moon,- iaits 
rotation round our earth, with regard to this- 
elevation of our globe towards the equator. So- 
that the mooa may be' confidered as if it were 
an elevation or ring belonging to the earth ; in- 
the fame manner, this eminence of the equator 
may be- confidered as a ring of feveral moons. 

It is eafily perceived that the fun muft have 
» greater fliare than the moon in that motion* 
•f the earthy, whicbucaufes the preceffion of the 

equiooxea^ 
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' ^lunoxes. The aflion of the fun, in the pre- 
fent cafe, is to that of the moon, exiftly as 
that of the moon is to that of the fun in th« 
tides. 

* The reader doubtlefs apprehends, that fince 
the waters rife at the equator^ the fun and moon 
m£ting on that equator Ihuft a£t more forciblj 
on the tides. The fun contributes to this mo- 
tion of the preceffion of the equinoxes nearly 
■s three, and the moon as one. On the con** 
trary, in the tides, the fun tt6h only as one, 
and the moon as three. An amazing calculation 
t^rved for our age, and perfedly -conformable 
to the laws of gravitation, which all nature 
confpifes to dcmonftrate. 



^^^ 
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Of the Flux and Reflux. That Thji 

PHMfidUEHOV IS A NBCB3IAt.Y CoNtE* 
<tyENC£ OW GftATITATIQN. 

'• ' . » 

ir%r imttginary Fartias cMntut bt the. Canfe ff^ tbt 
Tidis. Bnvad. Gravitation, ibi $nly eviJa4 
Caufe of thi TitUs. 

IF^the vortices of ftibtile matCer ever l>ad as 
air of verifimtlititde to recommend them, it 
is with regard to the flux and reflux of the 
ocean. If the waters fink under the tropic^ 
when they rife towards the poles, it is, fajr 
^ome, becaufe the air.prefles on the water under 
the tropics; But why ihould the prefliinre of 
the air be greater there than elfewhere ? It ia 
from its being prefled itfelf ; it is becaufe the 
courfe of the fubtile matter is contraded by the 
pailage of the moon. What increafed this ve* 
f ifimilitude was, that die tides are higher at the 
new and full moons than in the quarters ; and, 
laftly, that the return of the tides to each me- 
ridian, very nearly followed the return of the 
moon to each meridian. But what appears fo 
very likely is, in reality, quite impoffible. It 
has been already fhewn, that there can be no 
iiich thing as thefe vortices of fubtile mu<(it« \ 
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llut were they real, tliey could not in fSkt leal 
caufe the flux and reflux. 

J. Suppofuig fuch a vortex of fubtile.inatlff» 
allthe lines would equally pafs towards the cen- 
ter of our globe. Thus the moon, if at any 
time preffing, ^muft prefsrcquallv in her ouarten 
and full i therefore there would be no Aicb thing 
as tides. 

• a. By a reafon equally ftrong, no bo^ car- 
tied along by a^id, can ^tc[b that -fluia moit 
than an equal volume of the fame fluid ; a body 
in equilibre in water, is equal to .a fimilar vo> 
lume of water. If a hundred entire- feet of 
tvater more be put into a fifh^pond, or a hun- 
dred fifli fwimming on the furface, each eaual 
to a cubic foot ) or, put only one iingle mh, 
with ninety-nine feet of water more, the cfFed 
will be abfolutely the fame ; in -either of thek 
cafeS) the bed of the ii{h-{X)nd .willfuflain an 
equal weight. Thus, whether there was one, 
or an hundred moons over ourfeas, it would be 
abfolutely the fame in the imaginary (vflem of 
vortices and a plenum. Neither of thefc moons 
are to be confidered otherwife than as an equal 
-quantity of fluid matter. 

3. The flux happens in the circumference of 
the ocean, under the fame meridian, and in 
oppofite -points, in the fame time. The Tea (.£g. 
44.) finks at the fame time at A and B. Now, 
granting that the moon could prefs the torrent 
of fubtile matter on the ocean. A, the waters 
would then rife at B inflcad of (inking : for 
gravitation towards the center is, in this fyilctCf 
the cfFcdl of the pretended fuhtile matter. Now 
this imaginaTy auvA, V)^ ^\^fi«v^>icv^ vi-^v^v^ ^^^ 
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^e 9cein at A» muft raife them where its pref- 
lure 18 lefs ; and where can the preflure be lefs 
^than at B ? What is meant by (aying that B 
wAto finks by ,a rebo.im4 ? for when has jt been 
^nown» that by preffing any body whatever oa 
(one fxde, the ^ppo^te f)/de h^s been pierced ? 
^ake a bladder pretty w^ll fillcil with air, will 
there be a cavity on oqe fide by makipg a ca- 
Vity on the other i Will it nc^ pn the contra* 
[ry rife or fwell in the pgint oppofive to that 
'where the prepare is made ? 

4. Did 'this chimerical preiTure obtsnn, would 
.^<iot the compreOfed air between the ponies caufe 
;the mercurvin the b^opeter^ between the tropics^ 
to rife? DMt, on the contrary, ^e, mercury is 
'always fomething lower in the torrid ^ne th^o 
towards the poles. Thus what at firft appeared 
-fo very fpeciousi when brought to. the teft ap^ 
pears an impofEbility. 

Gravitation, that principle fo acknowledg<4» 

fo demonftrated ; that force fo inherent in all 

^bodies, here (hews itfelf in the moil confpicu- 

'ous manner, as the evident cayfe of the tides. 

'This is very eafily uiidcrftood. The earth turns 

on its axis, the uirrouoding waters turn mt\i it 

The great circle of every iphcroid revolving on 

its axis, is that whicb nas moft qiotion^ the 

centrifugal force increafes ip proportion toihe 

magnitude of this circle. This circle. A, (fig. 

J.5.; feels more centrifugal (orce than the circles 

IJ. It is therefore, by this centrifugal force, 

that the fea rifes towards the equator ; and not 

only the waters, but even the lands near the 

equator^ ar,e ^Ifo neccflarily raifed^ 
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' This centrifugal force would carry away all 
the parts of the earth and fea, did hot its anta- 
gonift, the centripetal force, draw them towards 
the center of the earth. Now every fea between 
the tropics and the poles, having lefs centrifugal 
force, and defcribing a much (mailer circlci ii 
more afFcAed by the centripetal force ; it gra- 
vitates more towards the earth s it preflcs that 
motion which extends towards the equator, and 
by this preflure contributes fomething to the 
ejevatioa of, the fea under the line. Such is the 
iiate of the ocean, only from the combination 
of the central forces. Now what mud follow 
from the attra&ion of the moon and the fun ? 
This conftant elevation of the waters between 
the tropics muft ftill increafe, if this elevation 
happens to be oppofite to fome globe which at- 
tra6^s it. Now the region between the tropics of our 
earth is always under the fun and moon ; there- 
fore the elevation of the fun and moon muft 
have fome efFefl on the tropics. 

1 . If the fun and moon a£l on the waters in 
thefe regions, this aSlon muft be greater at the 
time when the moon is moft oppoftte to the 
fun ; that is, in oppofition, and in conjuntSlion, 
at the full and new moon than at the quarters ; 
for in the quarters, being more oblique to the 
fun, it muft z& on one (ide, when the fun acli 
on the other; their anions muft be oppofite; 
one muftdiminifti the other ; accordingly at the 
fyrygies the tides are higher than at the quarters. 

2. The moon, when new, being on the fame 
fide with the fun, muft sl& the more powerfully 
on the earth, as it attrafis it merely in the fame 
<(ire Aion as it te &iv9in\>'j ^t. S>wi. 'W^vA'A 



Ncwtok's Philosophy. 189 

every thing elfe being equal, muft be fomething 
ftionger in the conjun^on than in the oppo- 
fition I and fo it is found. 

3. The higheft tides of the year muft fidl out 
at the equinoxes, and they muft be higher at 
the new moon than at the full. Draw a line 
from the fun paffing near the moon L (figure 46) 
and reaching to the equator of the earth. I'he 
equater AQ^ is attra^ed by thefe globes almoft 
in the fame line. The waters muft rife more 
than at any other time ; and as they can only 
rile gradually, their greateft elevation is not 
diredUy at the moment of the equinox, but a 
day or two after, in DZ. 

4. If by thefe laws the tides of the new moon 
at the equinox are the higeft in the year, the 
tides in the quarters after the equinox muft be 
the loweft in the year 3 for the fun is yet, 
very nearly over the equ2itor ; but the moon 
at that time is, as you fee, very far from it. 
For the moon L( figure 47) will in eight days 
be at R. The ocean therefore is in the (ame 
cafe as a weight drawn by two powers, acting 
once perpendicularly on it, but now acting only 
obliquely. Thefe two powers have no longer the 
fame force ; the fun no longer gives to the moon 
the power he added when the moon, earth and 
fun were almoft in the fame perpendicular. 

5. By the fame laws the tides muft be ftrong- 
cr immediately before the vernal equinox th^n 
after ; and, on the contrary, ftronger after the 
autumnal equinox than before. For if the ac- 
tion of the fun £t the equinoxes, add to the 
a&ion of the moon ; the fun muft add the more 
adion in porporiion as we (hall be nearer that 

. luminary. Now we are nearer the fun be- 
fore the 21 ft of March, when he entftt^ %3» 
equinox, th^nafJEer: and, onihccoiixsw^^ 
O 
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are nearer the fun after the 2Tfl of September 
than before. Therefore the higheft tides, one 
year with another, fliould happen before the* 
vernal and after the autumnal equinox, as ex- 
perience confirms. 

After proving that the fun confpires with the 
moon in elevating the fea, let us enquire into 
the quantity of this concurence. Newton and* 
others have calculated the mean elevation ih 
in the middle of the ocean at twelve feet : the 
fun raifes it three and a quarter, and the moon 
eight and three quarters. 

Further, thefe tides of the ocean feem, like 
the preceffion of the equinoxes ; and the twenty 
five thouTand nine hundred years period of the 
earth, a ncceflary cScSt of the laws of gravia- 
tion, without our being able to affign any final 
caufe ; for to fay with fb many writers, that 
God has given us tides for the convenience of 
our trade, is forgetting that it is little more than 
two hundred and fifty years fince men traded 
acrofs the ocean ; it is alfo a bold affirmation 
to fay that the flux and reflux are an advantage 
to harbours ; and even were it true, that the 
tides of the ocean are ferviceable to commerce, 
are we to fay, that God appointed them for 
that intention? How many ages have 
land and fea fubfided before navigation 
became fubfervient to our new wants; 
What, faid an ingenious philofopher, becaufe 
at the end of a prodigious number of years, the 
invention of fpeftacles was compleated^fhall we 
fay that God made ournofes to wear fpcftacles ? 
'The fame authors likewife aflureus, that the 
flux and reflux are appointed by God to prevent 
the fea from flagnating and, its confequence, cor- 
ruption; they again forget that theMediterranean 
docs not ftagnate, tho* \x.V\?t| no tides. When we 
■ thus pretend to aff\gr\ lYie tt^.^otv^ lo\ ^n«>j x^vtv^ 
God has made, vrt tiVV Vaxa i^^ ^rw^^^ 




errors. They wdiz 2-2 r.^*^*^ : 
lation, weight, and :=rta.':..rt^ inr: -^z'. 
pelves ; what then izjiz -ztr* 11 ¥.-. - 

We fhall not hers oktj :>^ rs-^^rr-s:. r: pi- 
vitation any farther. Wzis!: •::.•• i^^iaiEr r^ i^rrr 
them in 1736, thU c'^irrx w^ -r i.-:^ is?^ 
in France; it is nolcr.pr :':-i.:5i iF=t r:-»;r -:r *r.- 
cording to the times; "r^t si-r* n.-n an-i i^.«r2i. 
knowing, the le(s f}::>!iu. i^ ^r.^tn. 

CHAP, x:: 

C ON CLU • : - 

LET us conclude w!::; i m:.i :-.-.-- .- 
all we have faid ir. i» .1 » ."i. '.' ii; 

there is an aSive power inrjrrEsz v- . . -. -. 
a tendency towards one a:: ^tr^-^r. 1. * - -• • i.. 
tively to the celeftial globe*. •_• . z^^^-r .. 
an in verfe proportion to th.e ;\.i.-c. • 
tances from the center of mrr...:^ l-: : -. -.-r 
proportion to themefles: :-si:v. -.- . -. .?::. 
attraction with regard to t'^.e it -.:•:' 5.- : 
with regard to bodies, pisui,.,: c .- • - . : -t 
center. 

3. That this fame power C2.-V. -- " .-, 
dies to defcend on our earth ir* a ".•:: '..'.- .v- 
wards the center. 

4. That the fame caufc act? btt v.- it- 
bodies, as we have obfervtd, tn/ .'. v - 
portion is unknown* 

As to the caufe of this pew*.-. ''- '-. t', 
fought both by Newton and a i : - ' ' ' • . 
what can we do better than tr^rf'^t v.* . 
great man fays in his laft page of r.: :' •• 
in expreffions that ihew him cq-gifjr >, -. •: 
philofopher and a profound geometric: .: j - V . * :. - 
*' ertowe have explained the pha&r/ 'v *-.•. /^ 'A ^\^«i 
" heavens and our fea by the pov/tr <>A .".'-• »** :• *» 
«* buth^ive not yet aiQigned the ca\u*: <A ^^^- 
« /JOHTT. Tliis 15 ccrtein, that u iauV\ v\^^;^^' 
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«« from fl caufe that penetrates to the veiy < 
«< tenof the fun and planets, without AifFc 
^* the Icaft mention of its force i that oper 
«* not according to the quantities of the furfi 
«^ of the particles upon which it a£ls, as me 
** nical caufes do, but according to the qua 
*< of the folid matter tbiv contain; and pr 
*< gates its virtue on allfldes toimmenfe 
<' tanccs, increafing always in the duplicate 
•* portion of the diftanccs,*' &c. This is fa 
very clearly, and very ftrongly, that attra^ 
is a principle not mechanical. And feme 
after he adds ** I frame Ho hypothefis, kypoi 
** non Jingo j for whatever is not deduced i 
^^ pha:nomena, is to be called an hyputhcfis; 
'« hypothcfis whether metaphyseal or phyj 
*^ whether of occult caufes or mechanical, 1 
*' no place in experimental philofophy." I 
not fay, that this principle of gravitation \i 
the only inftrument of nature; there arc prob 
many other fccrcts we have not yet difcuvc 
which confpirc with gravitation in iuppor 
the order of the univcdc. Gravitation, fo 
ftancc, does not account for the rcvcJutic 
planets on their own axes, nor for the dctc 
nation of tlieir orU in one direction rather 
another, nor for the furprizing efJcLts of elai 
ty, electricity, and ma^i^netifm- A tin)e per 
may come, when by the incieafe of cxp'jrimi 
fome other hidden principle* may be dilcov* 
Kvery thing informs us that matter has n 
more properties than we arc accjuaintcd \ 
We are yet only on the brink of an imrr 
ocean ; how many thinc;s remain to be difc( 

ed ! Hut how \T\AU^ V\VUV^\A'C^ ViC Vi<l^j<Jlul 

Iphere of our ca^^c\uc%\ 

The t^\i oi >IO\..VOfM^ 
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